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Foreword

Extreme atmospheric forces and violent movements of the earth's crust can
cause disastrous phenomena which pose a threat to man's life, his property
and his daily pursuits. Although natural disasters cannot now be controlled,
much can be done to mitigate their impact before they occur and when they

are occurring. Many Federal departments have extensive programs to carry
out their assigned responsibilities in the broad fields of disaster warning
and community preparedness. This Federal Plan is addressed to programs that
relate to natural disasters caused by geophysical phenomena.

This Plan was conceived as a joint effort of the agencies involved to

present a coordinated response to the needs that are known to exist in our
programs to detect, predict, warn and prepare for natural disasters. The
single goal is to reduce loss of life and property from such disasters by
presenting a plan for concerted actions that are technologically possible
and focusing attention on areas where additional research affords the most
promise for improvements in the warning system and community preparedness.

Agencies which assisted in the preparation of this Plan are Depar.ments of
Agriculture, Commerce, Defense, Interior, and Transportation, the National
Aeronautics and Space Adrinistration, the National Communications System,

the National Science Foundation, the Environmental Protection Agency and

the Office of Telecommunications Policy. In addition, the Office of
Emergency Preparedness and the Federal Communications Commission participated
as observers.

During the late stages of tlo preparation of this Plan, action was being
taken which would clarify respcnsibilities and roles of several agencies.
Since the impending changes were not completed before the Plan was finished,
they could not be incorporated in the Plan. The functions of the Office

of Emergency Preparedness in disaster assistance and preparedness planning,
and the functions of the National Oceanic and Atmospheric Administration,
the National Science Foundation and the Department of Interior (U.S.
Geological Survey) in certain earthquake-related programs are those atfected.
The major impact of these changes will be a new role for the Department of
Housing and Urban Development in preparedness planning, and the assumption
of strong motion engineering functions and earthquake predictions, hazards
reduction and seismic observing functions of the National Oceanic and
Atmospheric Administration by the National Science Foundation and the
Department of Interior, respectively.

The Plan is divided into five sections. The first two sections establish
the background for a Plan and identify the authority and source of needs
to which the Plan is addressed. Section 3 discusses the functions of
environmental monitoring, warning preparation and warning dissemination.
Section 4 discusses comaunity preparedness 2nd Section 5 is a detailed
description of needs versus programmed actions, costs and benefits. The
FY 74 programs shown are contained in the President's budget. Follow-on
v



programs for FY 75 and beyond are for planning purposes only. The pace and
extent to which these follow-on plans will be implemented will depend on
budgetary decisions which will have to be made in the context of the total

national fiscal and program needs.
Wit %

ROBERT M. WHITE

Chairman,

Federal Committee for Meteorological
Services and Supporting Research
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Executive Summary

The "Report to the Congress on Disaster Preparedness' by
the Office of Emergency Preparedness, January 1972, and
the report, "The Agnes Floods" by the National Advisory
Committee on Oceans and Atmosphere, MNovember 22, 1972,
together with other disaster surveys, have identified
many unmet needs in the existing natural disaster
warning system and community preparedness. This Plan
addresses those unmet needs within the concept of a
balanced program which recognizes the close interaction
between the warning system and community preparedness.
The unmet needs dre many, however, and together with the
very nature and complexity of the phenomena with which
we are dealing lead to program planning that extends
over several years in order to achieve improvements
necessary to meet these needs. Assuming a continuation
of current pricrities and present rate of funding, this
Plan describes the long-range ctforts of all Federal
agoncies with responsibilities to warn about, prepare
for, and mitigate the impact of potential geophysical
natural disasters, including those caused by hurricanes,
tornadoes, flonds and earthquakes. 1In this Executive
Summary of the Plan, features of the warning system

and community preparedness that are common to several

of these phenomena are discussed first, followed by
sections dealing with the specific phenomena.

WARNING SYSTEM

The warning system is composed of the basic elements of monitoring, warning
preparation, and warning dissemination. The effectiveness of the warning
system to achieve its goal of the appropriate response by the general
public to n.nimize loss of life .. .d property is equally dependent on

each of these three vital clements.

MONITORING

Monitoring must fulfill the needs for reliable detection and tracking of
specific hazardous phenomena and, at the same time, it must provide data

to support forecasts and assessments of these phenomena as well as geophysi-
cal changes. Many of the monitoring elements that are now operational have
a multi-purpose capability that is fundamental to specific disaster warning
functions as well as day-to-day prediction and information services. These
elements include _ lar-orbiting satellites, radar, aeiial reconnaissance,
upper air soundings, and numerous hydrologic and surface weather stations.
More specialized cbservational facilities include severe storm spotter
networks, flash flood alarms, and coastal stations. Additional highly
specialized systems monicos earthquakes, tsunamis, frosts and freezes,
extreme fire weather conditions, droughts, landslides and volcanuves.

vit
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Planned improvement: include the use of one of the more outstanding
tecnnological developments in recent years, the Geostationary Operational
Environmental Satellite (GOES) that will provide near continuous storm
surveillance and the automated relay of data from remote sites. The two-
GOES system is expected to be operational beginning in late FY 1974. Other
technological developments, for example, remote sensing of the atmosphere
by acoustic sounding and optical lidar techriques, will continue to empha-
size those areas showing the greatest promise for improved monitoring
capabilities.

Additional radars are planned to improve monitoring of potentially severe
thunderstorms, some tornadoes, and areas of heavy rainfall. Radars perform
vital functions also in approximating precipitation rates and in tracking
hurricanes as they approach the coast. The basic concept of NOAA is that
each office having county warning responsibility should have direct access

to radar information. Stations not equipped with radar can be furnished
support by remoting data from nearby primary radars. The goal is to complete
the planned radar coverage by implementation of 71 new radars by the end of
FY 1978 beginning with 20 in FY 1974. Contributing programs including
digitizing and automating of radar data and remoting of data will extend to

FY 1978 or beyond.

The large basic networks of surface and upper air observations that support
the forecast and warning system are essentially cowmplete. Forced

relocations of stations, depreciation of equipment and changes in supporting
agencies zouire conitinuing annual expenditures to sustain the system's
effectiveness. Additional automatic weather stations will bz used to provide
continuing observations from Coast Guard facilities that are being converted
from manual to automated operations. These programs will provide the

basis for improved forecasts of hurricanes and storm surges along coastal
areas, Fifty-two additional automatic weather stations will be procured

in FY 1974 to provide observations from remote locations and from other
points where cooperating agencies discontinue observations. Also, additional
automated tide and wave gages are required to provide detailed data needed
along the (.asts when hurricanes are approaching.

River District Offices of the National Weather Sexvice actively cooperate
with field offices of the Corps of Engineers, Department of Agriculture

and Department of Interior to maintain the hydrologic network. The present
hydrologic networks do not provide adequate coverage in many flood prone
areas and are too dependent on manual operation. Expansion of the observing
network to 10,000 stations, approximately twice its present size, within the
next few years is necessary to provide many new stations in flood prone,
mountainous areas. Duriig the same period, fifty percent of the river and
rainfall gages will be aitomated with a remote readout capability in the
River District Offices and River Forecast Centers using direct distance

dial telephone or the GOES satellite. .

Improved aerial reconnaissdnce capability is planned chrough replacement and
modernization of existing aircraft to collect data on tropical disturbances
and severe winter storms, and also to support weather modification experi-

ments and operations. Reconnaissance aircraft, primarily of the Department

viii
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of Defense, penetrate tropicai disturbances to provide data essential to
NOAA's National Hurricane Center's forecast and warning program. Reconnais-
sance is also flown on severe winter storms along the East Coast: of the

United States in support of forecasts end warnings of these phenomena. NOAA
aircraft are .used primarily for weather modification experipgeénts and to
collect data in support of research requirements. Plannred system improvements
include modernization of the NOAA aircraft fleet by phased replacement of
obsolete aircraft and development and use of improved instrirmentation and

data relay systems in both Air Weather Service and NOAA reconnaissance air-
craft. ‘

WARNING PREPARATION
Warning preparation must include the capability for processing and analyzing

large amounts of data for the forecasting of small-scale hazardous
phenomena as well as the large-scale systems in which the hazards are

embedded. The -oncept within which forecasts and warnings are prepared and
issued is essentially the same for most types of atmospheric natural
disasters. Guidance centers provide basic analyses and forecasts which are

distributed by facsimile and teletypewriter networks to offices with
special warning responsibilities (e.g. Hurricane Centers and Hurricane
Warning Offices) and to River Forecast Centers, Weather Service Forecast
Offices and Weather Service Offices where area and local warnings are
issued. A more powerful computer is planned in FY 1974 for use iun the
National Meteorological Center and the National Environmental Satellite
Service. This increased capability will permit the development and test of
- improved numerical models and techniques for integration and real-time

use of satellite data in numerical forecasting. The more powerful computer
will also permit the use of models with a higher resolution, thereby
offering the best opportunity for improved forecasts of small-scale severe
local storms and heavy rains.

Early improvements are planned in the management system for Letter coordin-
ation of wernings. Specifically, a Regicnal Warning Coordination Center
(RWCC) is being established in each of the four National Weather Service
regions in the contiguous United States.

Effective improvements in the long term may be achieved by automating

the data handling, display, communications, and dissemination functions

in a manner which will also conserve manpower. The Automation of Field
Operations and Services (AFOS) System, under prctotype development by

NOAA could greatly enhance the capability of NOAA to respond to weather
em>rgencies as well as to streamline and modernize the overall field
operation. At the same time, it may offer the potential, once fully
implemented, for significant manpower savings. The AFOS system proposes
that each Weather Service Forecast Office would have a mini-computer with

-a capability for electronic storage and automated screening and call-up of
all data now processed by hand. Interconnecting high-speed communication
circuits would allow rapid interchange of data and coordination of warnings.
Beginning with the prototype development of selected components of AFOS in
FY 1974, the planned completion of the system if implemented at 227 locations
would require phasing through FY 1979.

ix
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WARNING DISSEMINATION

£
Warning dissemination mcthods must be designed to provide warnings of all
types of disasters with minimum deiay to all who need the information to
allow adequate lead time for making decisions and taking protective actions.
Recent disaster survey reports have identified impro rements in warning
dissemination as among the most urgent needs. Dissemination svstems
currently in use also serve as a means to disseminate general weather
information and fcrecasts. None of these svstems is complete in itself.
Tney are used to supplement one another so as to make warnings availabie to
the greatest number of people who require them. Communication systems used
in the dissemination of warnings inclide cffice to office teletypewriter
circuits, special circuits to serve the mass news media and government
officials. aund public contact systems.

The office to office systems include the Radar Report and Warning Coordination
(RAWART) teletypewriter network and the National Warning System (NAWAS)
telephone party-line network. The RAWARC network is useful for relay of
warning information between offices for coordination purposes and especially
for further relay by receiving stations to points that are not directly
accessible via other disséminating systems from a given warning office.

NAWAS is also used for exchanging inforration between warning offices.

The special circuits used for dissemination of weather warnings and fovecasts
to the mass news media and government officials are the NOAA Weather Wire
Service, the National Warning System (NAWAS) and local public service
teletypevriter civcuits. The further disseminarion by the news media of
forecasts ard waraing information to the public is a valuable local service.
The NAWAS, in «uddition to reaching many government officials, is especially
useful for obtaining feedback from volunteer observer spotter networks and
from police and other local authorities in areas warned.

Systems used by warning offices for direct public contact include, VHF/FM
continuous weather radio transmissions of taped messages, multiple access
recorded telephone announcement systems and local civil defense siren
systems. The VHF/FM continuous radio transmissions are especially useful to
persons who are at remote locations without access to telephones such as
camp sites or on boats. It also serves those who need to upuate weather
information frequently without delay occasioned by over-loaded telephone
circuits. An added feature of this system is the capability for turning
on radios to alert users to be ready for important weather messages.
Multiple-access recorded telephone announcement systems also provide taped
weather messages on demand to millions of users. The local civil defense
siren system designed for use with NAWAS for dissemination of attack
warnings is available for local public contact use in some communities for
alerting individuals whe may not have access to radio or telephcne.

Another prototype system, the Decision Information Distribu-ion System (DIDS),
is being investigated by DCPA. If implemented it would provide a capability
for simultaneous issuance of attack warrings throughout the United States

and for use in distributing warnings of natural disasters. - The prototype
deployment of the first of ten proposed low frequency radio distribution

1
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facilities will be at Edgewood, Maryland by mid-1973 Implementation plans
will depend upon evaluation of the prototype project.

The potential advan:ages of the application of satellite technology to
disaster warning nave been investigated in preliminary studies. Thgrefore,
NOAA in conjunction with NASA has been studying the feasibility of a
Disaster Warning Satellite System for both the dissemination of natural
disaster warnings and the collecticn of data and feedback information before
and during natural disasters.

4 substantial effort is necessary to improve dissemination of forecast and
warning information through FY 1978. The RAWARL network is scheduled fer
completion in FY 1974 and the NWWS will be about 75% complete in FY 1974
with proposed completion in FY 1978. VHF/FM stations and multiple-access
telephone recovded announcement systems will be added to complete about

45% of the planned systems'in FY 1974 and are proposad to complete 70% in FY 78.
A recently initiated service to CATV systems should reach about one-third of
30 planned CATV systems by FY 1978 given present priorities and rate of
funding. Dissemination requirements for services to CATV systems,
additional NaW.S drops, and additions to telephone announcement systems will
continue to evolve as urban areas develop and depand grows.

COMMUNITY PREPAFREDNESS

Community preparedness is the final link in the chain of Federal programs
to mitigate the impact of natural disasters It consists of risk
assessmentg and planned actions based upon those assessments which are
designed to stimulate specific and uniform public responses. - Planning

is the true measure of preparedness, and it is most important at, the
comnunity level where public response to warnings translates directly into
lives and property saved.

The DCPA is continuing to give high priority to its On-Site Ascistance
efforts to help local governments improve their emergency-planning tu cope
with naturai disasters. This major program has been expanded rapidly
during FY 1973 by using the full resources of the DCPA Regional Offices.
Action plans have been completed for 164 communities and 452 more are under
development with many more planned tc be initiated in FY 1974, Progress

in the continued development of such acticen plans will depend upon the
interest of local communities. COther Federal agencies, particularly NOAA,
work closely with DCPA to present a fully coordinated Federal assistance
effort. Community preparedness specialists are being assigned to 14 key field
of fices of the National Weather Service to work with local officials and
organizations in FY 1974. Assignment of specialists to an additional 38
offices through FY 1978 would complete this program. "The efforts of these
specialists.will also be directed at public education on the warning system,
personnel safety rules and protective shelters through presentations to
various civic groups, news media broadcascs and community preparedness
planning meetings.

NATURAL DISASTERS

The following discussions are directed toward more specific aspects of the
warning svstem and community preparedness for each type of natural disaster.

X1
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HURRICANES AND STORM SURGES

The overatl effcetivencss of the hurricane wiarning service isoin large part
dependent on a tamily of monitering systens —— satellite, aerial
reconnaissance, vadar and coastal stations.  Satellites provide a capability
to detect tropical cvelones in their earlicse stages of formation and to
moniter theit general development and moverent.  The two-00ES svstem,
expected to be operativnal in ¥y 1974, will provide near-continuous oloud
imagery over a broad area detecting hurricancs while thev are far at sca.
Polar orbiring satellites (IT95) supplement the GOES with sounding data.
Equipment and persconae! for use of GOES and TTOS data will be provided to
all National Weather Scrvice kev centers .ind forecast offices. fihe
conpletion obiectives are 407 in FY 1975 and 1007 in Fy 1978,

Aerial roconnaissance provides morve accurate Tixes on sLors positioas auad
iited Information on pre: perature and wind veiocity. These
essential data are vitally important as storms appreoach the coast. Three of

the Tour NOAA ac-crart are obscolete and are being phased out. One new

g

Pour-enpine replacement aireraft will be procured in FY 1974, Two airborne

sure, toen

automared Jdota
AWRS) will be procured in FY 1975 for use abeard the new aircrart and the
remaining NoAA C-130 ajrerart.  Additional AWRS are planned to be installed
Ay Force alveratt by the end of FY 1976 which will augmeat their use

quisition svsrenms (Alvborne Weather Reconnaissance Systemn~-

(BRSNS
I bhurricane reconnaissance and resenroi.

ttions slooe the const continually monitor position and movement of

@ hurricans duving the ceitical period of landiall. The implementation of
Fong-range actworx radars along the Gulf and Atlantic coasts is complete.
Two local-use radars will be installed along the sulf coast in FY 1974, to

replace obsolete radars at Corpus Christi, Texas, and Mobile, Alabama.

Special netwerks that provide dota needed when tropical cvelones approach
the coast are the Cooperative Hurricane Reporting Network (CHURN) and the
Tode tleeght Reporting Network. Additional automated tide and wave gazes are

=y JaQ

planned.  Coverage objectives are about 157 in FY 1974 and 657 in FY | 78,

Continuing research and greater computer capability are planned te develop
ana test improved statistical and other numerical techniques for more

cexact predictions of a hurricane's course, landfall, and intensitv. Rescarvch

T hurricoane moditication alse offers enceuragement for reduction in losses.
Project STORMEURY, wiiich sceks to explore the structure and dynamics of
hurricanes and the potential to modify their destructive power, will be
accelerated with a vield cxperiment in the Pacific in FY 1976, when planned
fmprovencots to the acrial support capability will be completed.

The assessment ol hurrvicane and storm surge risks through mapping programs.
on the frequenes and Intensity of atmosphevic disasters will be continued.
Slso, the hurricance evacuation mapping progranm is planned to be accelerated
with 4 areas completed by FY 1974 and an objective of 22 areas or 557 by

FY 1978, This program will cover denselv populated areas of the Gulf and
Arlantic coasts,

N
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TORNADOES AND SEVERE LOCAL STORMS

mornadoes are difficult to detect and predict because of threir relative small

size and short life span. NOAA's National Weath>r Service uses a system of
watches and warnings to alert the pullic -- watches for areas where
tornadoes are expe-ted to develop -- warnings when they have been visually
sighted or strongly indicated by radar. Satellite data, particularly from
geostationary satellites, will be more fully exploited in tornado and severe
thunderstorm detection and forecasting. Although many advances have been
made in severe storm prediction techniques, much research is needed on the
dynamics and modeling of convective storms as a basis for further improvement
in forecasting techriques.

.

The planned weather radar coverage includes 2 phased addition of five long-
range radars and 66 local use radars. Either local use radars or radar
remctes are planned to serve each weather office having warning responsibility.
Two long-range radars and 18 local use radars are included in the FY 1974
program. The objective is to complete the procurement and installation and
begin operation of the 71 radars by the end of FY 1978. Approximately 55%

~f the radar remote program is now in operation. The program to complete

the system of 60 transmitters and 100 receivers will extend to FY 1978 or
beyond. The radar network is supplemented by Air Force and Navy installations
in the conterminous U.S. and Alaska, and by FAA radar in the Rocky Mountain
and Pacific Coasi: areas. Expansion of the prograr for joint use of Federal
Aviation Adminiscraticn radars is planned to include Denver, Colorado, in

FY 1974 and Anche: age, Alaska, in FY 1975, Also, a system for digitizing

and automating radnr data is being investigated for use with all long-range
radars and is propo-od for impiementat’on. Five will be in use by the end

of FY 1974, Tifty-vne more will be necessary to complete installations
through FY 1978. 1Inve:tigations of Doppler radar, which hive shown great
promise for the detection of tornadoes, will be pursued in ¥Y 1974.

To supplement the radar uetwork ia the detection of severe storms and
tornadoes, strong dependence is placec on cooperative spottar reports from

~police and trained citizens. Local Weather Service Offices recruit and

frain volunteer severe local storm spof.ers in cooperation with city,

" county and state offices to form networks of observing points. These

networks are alerted on the basis of severe weatner watch bulletins and
observed radar echoes to watch for and report sevore sStorms Or tornadoes
which they observe. The continued use and expansion of cooperative
spotter networks are planned.

Also, the near-continuous observations from the two-GOES system will be
fully utilized in the forecasting of severe loca’ storms and tornadoes.
A special satellite unit established this year at NOAA's National Severe
Storm Forecast Center provides daca from the geostaticnary Applications
Technology Satellite (ATS) to support the severe thunderstorm and tornado

watches issued rcr the Uniced Statcs. The staff and equipment of the
satellite unit will be incre~zed = re than three-fold in FY 1974 to better
utilize the eight-fold increase : information that the two-GOES system will

provide over ATS.

The -timeliness of watches and warnings will be improved with the implementa-
tion of automation programs and through the expansion of multiple-use
dissemination systems. '
Xiti
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Weather modification research.projects and experiments will be conducted

in FY 1974 to develop modification methods fbr severe thunderstorms.
Research will he continusd by NOAA and NSF to develop a better understanding
of severe thunderstorms.and tornadoes as a basis for improved detection and
forecasting techniques. In addition, research will be pursued on the
identification of tornadoes by electromagnetic emissions, which has shown
great promise.

RIVER AND FLASH FLOODS 4

The preseht river and flash flood monitoring system 1s vulnerable to heavy
rain and flood and does not provide adequate coverage in remote areas. To
minimize reliance on manual operations during emergency situatious, NOAA
plans to automate a number cf river and rainf..l stations each year and

to increase the number of stations until the network is complete with

about 10,000 stations of which approximately one-half are automated. At the
present rate of funding, about 3,000 stations will remain to be added after
FY 1978. 1In FY 1973, 175 river and rainfall stations are being automated
and in FY 1974 an additional 175 are planned with data collection by
direct-dial telephone or through the Geostationary Operational Environmental
Satellite system (GOES) to complete about 20% of the automation program.

The implementation goal is 2,300 stations by FY 1978 which will complete

40% of cthe automation program. Station automation and satellite data
collection will decrease the vulnerability of the network to extreme
conditions and make data available on-call for near real-~time use in
critical situations.

“he River and Flood Forecast Service will be extended to all states by the
end of FY 1975 and to cope with the critical stresses on the warning system
that develop during emergency situa’ ".ns, the capabilities of River
Forecast Centers will be improved. Given presant levels of funding and
priorities these improvements are planned to be completed by FY 1978,
including personnel augmentation of seven River Forecast Centers to provide
weekend and nighttime operations and improved computer capabilities,
Augmentation of the staffs of two centers is planned in FY 1974 and others
in following years. With FY 1974 funding, all River Forecast Centers will
have some computer capability with plans to use more sophisticated
hydrologic models as they are developed.

Plans to satisfy the urgent need for an improved flash flood program must
be developed to include improved rnonitoring in remote locations, capability
for rapid alerting of local officials, and improved community preparedness
and public response. Many of these needed improvements will be achieved

by relatively long-term programs that provide full coordination and
interaction between each phased element and also allow rational trade-offs
between cost effectiveness and urgency of implementation.

Delays in acquisition of information about the occurrence of very large
amounts of rainfall in relatively short periods of time limit the
effectiveness of the present warning system. Completion and modernization
of the radar network will contribute to improved rainfall monitoring.
Implementation of the digitizing system will provide measurements of

Xiv
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rainfall intensities from remote areas and alliow more rapid transmission and
assimilation of the aata for analysis and forecasting of potential floods.
This will improve both the accuracy and timeliness of flood and flash

flood warnings.

Some of the most urgent needs of the flash flood program can be met by the
relatively new and effective automatic flach flood alarm devices. The
_alarms atre low in cost and easily installed, but a thorough hydrologic survey
is required to determine where they wiil be most effective. Assistance

in the development of community preparzdness plans for appropriate public
response is also essential. Six automatic alarms are now in operation with
4 more being installed in FY 1973. Procurement of 20 is plaanned in FY 1973
and 25 more in FY 1974 to initiate the program. By the end of FY 1978 the
goal is to have installed 250 alarm systems and to assist in the development
of more self-help prediction systems and community rreparedness plans in
close coordination with the DCPA. This is aboutl 20% of the estimated need
for 1500 flash flood alarm systems.

Planned expansion of the multiple-use dissemination systems will improve
the availability and timeliness of river and flash flood warnings. These
systems include additional drcps on NAWAS, expansion of the NWWS, addition
of VHF/FM stations and multiple-access recorded announcement telephone
systems. Also the alerting capabilities inherent in the new flash flood
alarm devices will contribute to dissemination capabilities,

Assessment of flood risks will be aided by the river flood plain mapping
program. This program will be expanded as necessary to satisfy requirements
expressed by user agencies.

"EARTHQUAKES
-

Monitoring ,0of the solid earth will be improved by plans to expand networks
" to gather additional seismic and strong motion data in regions of importanb
earthquake activity. These programs will provide data to support faster
and more accurate location of epicenters and to support major research
programs and investigation of methods for earthquake prediction and control
that are planned by the National Science Foundation and the Department of
Interior. The goal is to complete these networks by FY 1978.

Technology has not yet developed to the point where individual damaging
-earthquakes can be forecast. However, there is a possibility that the
magnitude of earthquakes can be controlled. Expansion of monitoring net-
works of instrumentation in the earthquake hazards reduction program of the
Department of Interior is planned in FY 1974 in areas of frequent seismic
activity. It is expected that FY 1974 funding would meet most of the
current planned network requirements. Efforts will be continued to
improve the useability of risk assessment information designed to support
local planning officials, engineers and scientists. Data from these
networks will also be used to support research on earthquake mechanisms,
prediction techniques, and possible control procedures. In addition,
continuing extensive research programs are planned by the National Science
Foundation in earthquake engineering design and to develop applications
and information requirements of both industry and research interests.
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The need for accurate and timely tsunami warnings presents challenging
problems. Accurate prediction of tsunami wave height at any given point
around the Pacific is not now feasible. The timeliness of tsunami
information and warnings will be improved by automating and equipping
seismic and the tide stations for relay of data through the GOES system

to the National Tsunami Warning Center in Hawzii. This program is planned
for completion during tlie period FY 1975 through FY 1979.

OTHER NATURAL DISASTERS

Additional types of natural disasters addressed in the OEP Repurt include
exireme fire weather. droughts, frosts and freezes, volcanoes, landslides
and avalanches.

In response to the need for improved and expanded fire weather services for
all fire control agencies, NOAA has led the development of a ''Federal Plan
for a National Fire Weather Service". This Plan is now about 60% implemented
but applied research aspects directed toward improving fire weather forecasts
have not been implemented and need attention. Completion of phased
implementation is the objective durinec the FY 1975-1977 period. As an
integral part of its fire protection program, the Department of Agriculture,
Forest Service is developing a national fire-~danger rating system. The
implementation of this system will be completed by the end of calendar

year 1974, :

Continuing drought assessment programs are operated by NOAA and by the
Geological Survey of the Department of the Interior. 1In 1974 NOAA will
accelerate its tropical cumulus modification experiment to assist prediction
of precipitation potential of convective clouds. The Department of Interior
has a continuing research program on cloud seeding for drought relief.
Research will be continued to improve techniques for cloud seeding to
relieve droughts.

NOAA provides agricultural ‘frost and freeze warning services that are keyed
to th: "Federal Plan for a National Agricultural Weather Service."
Implementation of this plan is now about 35% complete. Phased annual
increments are proposed during the period FY 1975-FY 1977 to complete this
service for all agricultural states in the contiguous United States.

The staff of the Geological Survey of the Department of Interior at the
Hawaiian Volcano Observatory monitors the active volcanoes Kilauea and
Mauna Loa. Most volcanoes in the contiguous United States, which are in
the Pacific Northwest, are inactive and thus pose only a relatively
latent threat. Instrumeritation to monitor inactive volcanoes in the
Pacific Northtwest will be installed in FY 1973 and infrared satellite
data will be used to monitor volcanic activity. These programs will
provide improved risk assessments,

The Geological Survey has a continuing risk mapping program of landslide .
studies in areas prone to slides. Studies are also directed toward
developing a basic understanding of the conditions under which landslides
occur. : .
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The Forast Service of the Department of Agriculture now evaluates snow
avalanciie hazard at specific heavy use areas in the western United States.
Under extreme conditions, general warnings of possible avalanche activity are
issued through the National Weather Service dissemination facilities.
National Forests and universities cooperate in this warning program

primarily in the States of Colorado and Washington.
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PROGRAMS BY AGENCY

(FY 1973 Total Programs - FY 1974 Increases)

WARNING SYSTE COMAUNITY PREPAREDNESS = RESEARCH!
Honitoring Warning Warning Assessments Planning
Preparation Dissemination :
19731 1976 1 1973 | 1974 | 1973 ( 1974 1973 1 1976 | 1970 1 19740 | 1973( 197

(0B 10,50 | 0

DCPA 1,19 | 875 | | 10,333 | 76 | 17,880 | 1,864] | 3,500 | =500

Cpu | 0] 100 - 50| 50

DOI | 260 | 300 | 1,000 0] 100 3,817 1 850 6,600 | ~2,750

T i TAX

NOAA 28,542 | 10,442 | 26,057 | 3,062 |12,945 L, 004 0 14| 520 {12,400 10,663

NSF | . 20,800 | 3,760

Total 129,400 10,842 | 26,057 | 4,062 | 20,74 | 2,00 | | 24,750 (1,59 | 16,025 | 2,384| |46,150 | 11,223

IDePi funds of 541,885 for FY 1973 énd 12,728 increase for FY 1974 are not included in the table. These funds

are for progran nanagement which includes funds for Federal personnel and administration and funds allocated
by DCEA to the state and local governments for the same purpose.

\ Besearch funds suppori all functional arcas, including weather modification and earthquake control effor;&l}

Mhe satellite portion of NOM monitoring includes prorated costs of GOES which supports environmental

o Varning services, It does not include costs of 1703, which supplements GOES but primarily supports basic
ERIC eavironmental services,
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Part | - Introduction

The United States operates the most extensive natural disaster warning

and preparedness system in the world. However, each year in the United
States, natural disasters exact an enormous toll in lives, economic losses
and human suffering. The losses result, in part, frem existing needs in
our warning and preparedness prcgrams which liave been identified and can
be met.

In 1972 and early 1973, the following events focused renewed attention on
the need for Federal actions to cope with natural disaster prcblems.

o The President's message to Congress on applications of science and
technology specifically mentioned the need for "working tc reduce
loss of life and property from natural disasters'.

o The President's message to Congress on the FY 1974 budget mentioned
the need for increased outlays to improve monitoring, prediction and
warning programs, including a new meteorological satellite system
and the global atmospheric research program.

'
|

o The OEP Report to the Congress on Disaster Preparedness pointed to
the need for improving disaster warning and preparedness planning
at all levels.

o The report on the Agnes Floods by the National Advisory Committee
on Oceans and Atmosphere directed special attention to the need for
improving warning dissemination systems along with storm prediction
and flood data-gathering. :

Later in the year, natural disasters themselves directed even greater
attention on the need for action. In retrospect, 1972 was the year of
natural disasters. The President declared 48 major disaster areas. Flash
floods in South Dakota caused 235 deaths and almost total destruction over
a small area. Hurricane Agnes caused severe and extensive flooding, and
caused the loss of 122 lives and $3.5 billion in property destruction,

the greatest economic loss in the Nation's history due to a natural disaster.
Post-disaster surveys which were conducted in both cases identified
existing unmet needs. In particular, the Report on the Agnes Floods by
the National Advisory Committee on the Oceans and Atmosphere (NACOA)
identified needed improvements in the monitoring, warning preparation and
warning dissemination system and in community preparedness planning.

PURPOSE

This Plan presents the Federal action ricyrams and plans that will meet the
needs of disaster warning and community preparedness activities to provide
maximum protection for life, property and daily pursuits. All Federal
activities specifically concerned with disaster warnings and community

1
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preparedness are described, coordinated and planned in the context of need.
identified in the findings of the OEP Report to Congress on Disaster
Preparedness, the NACOA Report on the Agnes Floods and the post-disaster
surveys conducted by individual agencies.

SCOPE

Successful nitigation of the impact of natural disasters depends on accurate
and timely warnings complemented by effective community preparedness plans
and programs. Natural disaster warnings and community preparedness g0 hand
in hand. This Plan addresses in detail the maior elements of the warning
system; namely environmental monitoring, warning preparation anc warning
dissemination, as well as the broad aspects of community preparedness.
Numerous Federal agencies have specific functional responsibilities directly
related to one or more aspects of meeting the needs of the general public
for warnings of, and preparedness for, impending disasters. The roles c¢f
these Federal agencies are outlined. Natural disasters covered in this Plan
include hurricanes and storm surges, tornadoes and severe local storms,
severe winter weather, river and flash floods, earthquakes, tsunamis, extreme
fire weather, droughts, frosts and freezes, landslides and avalanches and
volcanoes. ‘Coordination of the multi-agency functions in warning services
and community preparedness actions related to many of these disasters is
carried out through a series of National plans. This Plan integrates the
broad aspects of those more detailed plans such as the National Severe

Local Storms Operations Plan, the National Hurricane Operations Plan, cthe
National East Coast Winter Storms Operations Plan, the Federal Plan for a
National Fire Weather Service, the Federal Plan for a National Agricultural
Weather Service, the Federal Plan for Weather Radars and Remote Displays,
the Federal Plan for Meteorolcgical Data from Satellites and the Federal
Plan for Meteorological Services and Supporting Research.



_Part Il - Findings,Goals and Objectives

GENERAL FINDINGS

The findings of the OEP Report to the Congress on Disaster Preparedness and
the NACOA Report on the Agnes Floods and ott..r recent post-disaster surveys
have highlighted strengths and weaknesses of present efforts in natural
disaster warning and preparedness and identified many unmet needs. The OEP
Report states, '"The value of past investment in prediction and warning-
capabilities is clearly demonstrable. Despite the .ncreasing property
losses, there has been a notable decline in lives lost where such capabilities
have been established and used---.," The NACOA Report found tha:, "The s
overall performance of the Nation's weather and flood warning system during
tropical storm Agnes can be rated good. Thoagh effectiveness was not
uniform in all affected parts of the country, human performance must be
credited with preventing critical system strains from turning into disaster.
The benefit of hindsight points to some flaws and gaps in system capabilities
of NOAA's storm prediction and flood data-gathering and warning system, to
more serious deficiencies in the National capabilities for disseminating
warnings and for anticipating public response to warnings—--."

The U.S. operates the most extensive warning system in the world.

Warnings are issued on hurricanes, tornadoes, severe Sstorms, floods, and
other atmospheric, hydrologic, and seismic ‘hazards. These warning services
are supported by national networks of monitoring and forecasting stations,
and by communication links, aircraft, satellites, and computers. Hundreds
of local offices insure dissemination of warning information. Nevertheless,
many needs are, as yet, unmet. This Plan is directed toward correcting
flaws and gops in the system and satisfying needs.

The findings of the OEP Report and the NACOA Report can be grouped into two
broad functional areas. :

Warning System: Monitoring capabilities do not serve all potential disaster
areas, and are inadequate to detect some significant small-scale phenomena,
measure some important elements and communicate data fast enough. -Warning
and forecast preparation capabilities are not timely, accurate and complete.
Warning dissemination is incomplete and slow.

Community Preparedness: Preparedness planning assistance to States and
communities is growing but inadequacies continue to exist due to a lack
of vulnerability and risk assessment information, and participation in
planning programs.

:

SPECIFIC FINDINGS

" The following is a list of spécific findings which have identified unmet
needs in warning services and community preparedness. These same findings




are described in further detail along with programmed corrective actions
in Section V of this Plan.

Monitoring:

Warning

o]

Tornadnes and other small-scale phenomena are not reliably detected
in all cases.

Weather radar coverage and use of data are not adequate.
Satellite technology is not yet effectively exploited for early
observation and dissemination of information on severe storm
development,

Hydrologic cata networks are incomplete.

Data collection is too slow and is not reliable.

Dynamic forces within the earth's mantle are not fully monitored.

Tsunami deteccion is inadequate.

Reconnaissance aircraft need improved instrumentation and data relay
capabilities.

Preparation:

Ppgdictions of hurricane landfall and force are not accurate
enough.

Computer capacity is not adequate to develop and apply numerical
hurricane prediction models. <.

The resolution of numerical forecast models is not adequate to
predict mesoscale features of major storms.

Prediction of the potential of tornadoeé is imprecise.

The development and movement of hurricanes and tornadoes is not
fully understood.

River and flash flood prediction techniques are not adequate for
all rivers.

Quantitative precipitation forecasts are not accurate enough.

Some River Forecast Centers do not receive adequate computer services,

Staffs of River Forecast Centers are not adequate to provide services
24 hours per day.

Management and cocordination of system performance during major storms

is not adequate.
. 4
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Warning

o]

Prediction methods for earthquakes, volcanoes, landslides, and
earthquake generated tsunamis are either not available or could be
improved.

Fire Weather Service is not availablie to all areas.

An adequate, objective fire danger risk rating system is not yet
available.

Irost and freeze prediction and warning services are not available
to all areas of the United States. '

Weather modification that may have a very favorable cost-benefit
potential, e.g. in the modification of the intensity of hurricanes
(Project STORMFURY) has not been fully explored.

A major effort 'is required in the modeling of the dynamics of
severe Sstorms.

Dissemination:
i -
Warning dissemination facilities are not complete.

A 24-hour alerting capability is not available to all.

National Warning System circuits are not fully used for interscate
dissemination of warnings.

. ¥
Community Preparedness:

Vulnerability assessment programs do not always provide adequate
support to community planning.

The program of vulnerability and evacuation mapping has not been
2xtended to all hurricane prone areas.

The scale of river flood risk haps is too small for use'by
individual residents and the pace of the mapping programs is too
slow.

Land use controls and standards for structural engineering and
materials in earthquake prcne areas should be more widely used.

The instrumentation network to support earthquake risk mapping is
not adequate.

The assessment of drought intensity as a means for coping with
posgible serious economic impacts is not fully used.

Model or pilot preparedness plans are not available to some regions
and for some types of disasters.

oo
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o Federal efforts to assist in the ‘development of local disaster
preparedness, e.g.,establishment of local tornado preparedness
training programs, are not adequate.

o Public information programs.on disaster preparedness are inadequate.

o Technical assistance in estezblishing local flash flood warning
systems is'not always available.

~GOALS

Effective Warning services to the genera. public and responsive community
preparedness must be attained so that through such warnings and preparedness
lives and property can be protected, econvmic losses and human suffering
mitigated and man's daily pursuits maintained to the maximum extent

feasible under the awesomé threat of natural disasters.

OBJECTIVES

The objectives of this Federal Plan are to document present and immediate
future actions to be taken to: o

o Achieve signlflcant improvement in the accuracy and timeliness
of natural disaster warnings.

o Expand the availability of disaster warnings to all in the United
States who need them while simultaneously developing a highly
selective capability to warn only threatened areas,

o Provide assistance in preparedness planning, including comﬁrehensive
natural hazard vulnerability assessment, to all communities in the
United States.

34
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Part Ill - Warning System

q
The warning system will be discussed under three functional headings--
environmental monitoring, warning preparation, and warning dissemination.
This_d;dision is convenient for discussing the Federal programs concerned
with disaster warning services. However, the three functicnal areas and
the programs they encompass are highly interdependent. These strong
interrelationships dictate that the requirements and the prcgrams developed
to meet them be fully coordinated throughout, the: three functional areas to
achieve maximum effectiveness and efficiency. This is particularly so when
treating individual hazardous phenomena, suich as hurricanes or earthguakes.

A. ENVIRONMENTAL MONTTORING

The warning system and certain aspects of community preparedness, such as
vulnerability assessment rely upon environmental moaitoring networks and
capabilities. Without basic observe¢ data on the environment, warning and’
assessment of environmental conditions woula not be possible. Not an end in
itself, monitoring is the founda:zion upon which these cother accivities must
build. The monitoring networks need expansion to provide mere reliable
detection of critical parameters and phenomena; faster and more reliable
data collection systems; and techniques and capabilities to fully exploit
existing technolegy.

The effectiveness of warning services is totally dependent upon the continuous
and reliable operation of a comprehensive and flexible monitoring system

that can acquire information about the atmosphere, oceans, and land. The
system must have a capability to sense concurrently environmental features

on a local, regional, and global basis in order to identify the different
scales and intensities of various phenomena. These requirements for a wide
range of measurements and observations have resulted in a monitoriqg system
that includes many elements.

Specific elements of the present and planned monitoring system are listed
below with a brief description of their functions. Some of these elements
have a multi-purpose capability to support specific disaster warning and
assessment functions as well as day-to-day prediction services. These

‘e’ements are marked with an asterisk and described in more detail following -

the list. These descriptions include a discussion of improvements that are
planned to satisfy the needs identified by the OEP Report to Congress and
in post-disaster surveys. Other highly specialized monitoring networks that

support warning and assessment functions pertaining to only one. type disaster

are discussed later. These special networks monitor landslides, earthquakes,
tsunamis, volcanoes, frosts and_ freezes, droughts and extreme fire weather
conditions.

o/
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Elements Function

*Ceostationary Operational........Provide a capability to detect severe
Environmental Satellites storms from near-continuous cloud imagery
(GOES over a broad area.

ARadars e s ieeiiiieie i i e Provide cotinuous coverage of hazardous

phenomena such as tornadoes, thunder-
storms, severe local storms, hurricanes,
and flash flood potential on a local and
regional scale.

*Hydrologic Network...... ceve.eMonitor rainfall ameounts, river levels,

temperature, and snow depths.

#Coastal Starions. . ... .. ..Monitor wind, pressure, precipitatio..,

air and sea temperature, sea state and
visibility.

*Acerial Reeonnaissance...o...... .. . ocate the center of and report profile

data of temperature, wind and pressure
for tropical! cyclones and severe winter
storms .

Land Meteorological Network.o.o.o.o... Monitor variables of the atmosphere such

as temperature, pressure, winds, visibiliuvy
and precipitation at the surface.

Upper Afr Observation.............Provide vertical profiles of pressure,
Networ b temperature, water vapor, and wind

conditions in the atmospherve.

Ofshore Facilities.... ... oo Monitor wind, pressure, air and sea

Data

temperature, humidity, sea state, current
and precipitation.

Monitor variables in the atmosphere and
ocean environments such as temperature
and tewmperature profiles, pressure, wind,
visibility, precipitation, sea state,
salinity, currents, and ice conditions.

Buovs.. ... e Monitor variables such as current, and
temperature profiles in the lake, estu-
arine and oceanic environments; mcnitor/‘\jj
surface wind, temperature, pressufc,
‘humidity and precipitation.



NOAA data buoy being towed to test and evaluation
site by a U.S. Coast Guard Cutter.

WA\ COAST GuaRp

U.S. Coast Guard Cutter CHASE, a high-endurance
cutter of the tvpe used as an Ocean Station.

R
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Elements
~~

0 Polar Orbiting Satellites.........

o

o

Seismological Network

Strong Motion Network

Function

Provide a periodic capability to detect
severe storms, vertical profiles of
temperature, and the total atmospheric
water vapor content in the column. Pro-
vide global cloud imagery, measurements
of cloud-free areas, sea surface
temperatures, related oceanic circulation
features, and extent of sea ice.

Detéct, identify; and locate local and
distant earthquakes and alert the
Tsunami Warning Cénter when major earth-
quakes occur.

Monitor strong motions of different

types of ground conditions and their
effects on man-made structures.

10
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Standard building housing inflation shelter, and ground equipment of
NOAA upper air observing station with rawinsonde train ready for release.

ATS-3 satellite pictﬁre of September 26, 1971, showing hurricanes
Ginger in the Atlantic and Olivia.in the Pacific. '
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Satellites

Among the most dramatic developments 1in recent years is the ability to collect
vital environmental data from remote platfdérms in space. The polar orbiting
satellites that_have long demonstrated an operational ability to provide
global weather observations have recently been significantly upgraded with
new instrumentation. With the recent launch of the NOAA-2 polar orbiting
operational satellite in October 1972, the first operational global tempera-
ture soundings are now available as a major supplement to ground based
observations.

Research satellites in geostationary orbit have demonstrated a capability for
near—continucus-monitoring of weather over a large area.

The NASA Applications Technology Satellite (ATS-3) provides cloud pictures
over the continental U.S., the western Atlantic and Gulf of Mexico at
approximately 25-minute intervals during daylight hours. ATS~1 provided
similar coverage of the eastern Pacific during its operatioral lifetime.
Time-lapse movies are produced from these film sequences in near real-time
and analyzed to determine movement and change in character c¢f tropical
disturbances. Wind fields at cloud level which are pertinent to the diagnosis
and prognosis of the storm systems are derived also from these cloud motion
6bservations. Information provided by satellites from data sparse tropical
oceans contribute substantially to improved reliability and timeliness of the
hurricane warning service. Some ATS satellite pictures are now availlable

for analysis at the Natlonal Severe Storms Forecast Center within 30 minutes
of their actual taking by the satellite. These pictures can be used to
detect the early stages of severe storm development by monitoring the growth
of distinctive cloud patterns before they can be detected by radar.

The outstanding success of the research ATS Satellites and the broad use of
the data has evolved into a joint NASA-NOAA proéram to provide for a NOAA
Geostationary Operational Environmental Satellite System (GOES). Based upon
a successful series of NASA operational prototypes (the Synchronous Meteor-
ological Satellites), GOES will be operated by NOAA as a two-satellite system
by the summer of 1974. It will provide near-continuous picture coverage of
the continental United States and adjacent ocean areas as shown on the
accompanying chart. Rzal-time support to the hurricane ceniers at Miami,

San Francisco, and Honolulu will be available through collocated Satellite
Flield Service Stations. In addition, a capability fc¢r near real-time obser-
vation and continuous monitoring of severe storm development, cocrdinated
application of data through the use of radcr-satellite mosaics, and videc
tape playbacks for detalled study of critical situations will be implanmented.

Further extensive use of GOES is planned as a data relay for the real-tinc
readout and use of data from automated observing platforms. This capab.aity
will contribute significantly to improving the timeliness of warnings,
especially for tsunamis, severe storms, and some floods where warning times
are critically short.
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Weather Radar Net

The National Weather Service relies heavily on radar to monitor small- and
medium-scale features of potential disas:er cdusing weather systems. KRadar
can be used to detect potentially severe thunderstorms and some tornadoes

that pccur. Areas of  heavy rainfall ‘can be lncated and monitored and
approximate precipitation rates can @e measured as an aid to flood forecasts
and warnings. Radar installations along the coast are extremely useful in
tracking hurricanes as they approach. Within a maximum distance of about

200 miles, long-range (WSR-57) radars show the location, size, shape and
general intensity of the storm, from waich speed and direction of movement can

be determined.

The basic concept of NOAA is that each office in areas prone to severe weather
having a county warning responsibility should have direct access to radar
information in the preparation of local storm warnings. WSR-57 and local
warning radars are used for this purpose. In addition, the WSR-57 primary
radar stations transmit hourly reports so that large-scale precipitation
patterns can be determined to support ioutine analysis and forecast programs.
Stations not equipped with radar are furnished direct support by remoting
techniques from nearby primary radars.

The present network of National Weather Service radars is shown on an
accompanying chart. It consists of-51 of the WSR-37 long-range network
radars and 37 short-range local use radars. The WSR-57s were specially
designed for storm detection and have a maximum effective range of about

<200 miles. The local use radars are mostly modified World War II surplus
military®equipment with an effective range of about 100 miles. This older
equipment is obsolete and expensive to maintain. Supplementary information
is obtained from cooperative radars operatad by the Federal Aviation Adminis-
tration in the mountainous regions in the West and from Department of Defense
radars.

Direct radar support to stations not equipped with radar is prov'ided by one

of three different methods. For short distances, a microwave link can be

used to provide a signal to a repeater radarscope which continuously reproduces
a high-quality radar presentation. For long distances, scan conversion
transmission of radar scope pictures by standard telephone lines is used to
provide a usable facsimile type copy. This method also offers the advantages
of allowing a station with receiving equipment to dial-up and receive radar
scope pictures from any station equipped to transmit. The third method used

is standard facsimile transmission over established networks of hand-drawn
replicas of scope presentations,

Planned improvements to the system will begin in FY 1974 with the procurement
of 18 local use radars and the start of a three-year program to install two
WSR-57 long-range network radars. The Federal Plan for Weather Radars and
Remote Displays is now being updated. It will provide plans Jfor additional
radars, remoting devices, and the development and implementation of an
automated system (D/RADEX) which will digitize radar® data for improved appli-
cations and more rapid dissemination and assimilation.

14
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Hook-shaped echoes on weather radar indicating
tornado activity. ‘

Tower and plastic radome housing antennae of SR-57
NENRETIIITE L long -range weather radar.

ORBANA, iLL, §
g APRIL 1953

TEX.

WORCESTER, MASS., JRNERRN COLLEGE STA.
‘ . 110 MAY 1994°

9 JUNE 1953

Hurricane DORA 1964 as shown by
WSR-57 Weather Radar at Daytona
Beach, Fla.

WSR-57 weather radar scope picture showing
contours of echo intensity by Video ;
Integrated Processor (VIP).
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To supplement the radar network in the detection of severe storms and toraadoes,
strong dependence is placed on cooperative spotter reports from police ani
trained citizens. Local Weather Service Offices recruit and train volunteer
severe local storm spotters in cooperation with city, county, and state

offices to form netwurks of observing points. These networks are alerted on

the basis of severe weather watch builetins and observed radar echoes to

watch for and report severe storms or tornadoes which they observe. It is
planned to continue and expand the use of cooperative spotter networks.,

Hydrologic Network

River District Offices (BDOs) of the National Weather Service administer and
maintain the hydrologic network which supplies river and rainfall data to
_support the river and flood forecast services. They actively cooperate with
field offices of the Corps of Engineers, Department of Agriculture and
Department of Interior which supply additional data from observing staticns
they operate. The combined reporting networks of the participating agencies
consist of some 5,500 rainfall and river gages, of which approximately 720
(15 percent) are equipped for telemetering data. The remainder of the
gtations are oparated by cooperative observers (prlvate citizens) who record
the data and transmit it by telephone to the River District Office.

Data are routinely collected once or twice daily from all staticns with
significant rainfall within the hydrolegic network. During critical gituations
.when poteniial flood or flash flood situations exist, data are collected as
frequently as the urgency of the situation requires and the collection system
will permit. All data collected are forwarded to’ the River Forecast Centers
(RFCs) for computer processing in the preparation of river forecasts and
guidance material for the RDOs and Weather Service Forecast Cffices.

Improvements to the system to provide better coverage and faster more reliable
collection of data are planned within the next few years to add many new
stations in flood-prone, mountainous areas. The river and rzinfall gages

will be automated with a remote readout capability in the RDOs and RFCs using
Direct Distance Dial telephone or the GOES satellite. These new automated
installations will be engineered to prevent destruction and minimize mal-.
function during floods of record depths. )

Coastal Station Nets

The basic land meteorological network has not provided the detailed data
needed along the coasts when hurricanes or tropical storms are approaching.
Two special observing networks of stations have been established to satisfy ’
these requirements for special observations of the atmosphere and the sea.

The Cooperative Hurricane Reporting Network (CHURN) consists of 130 stations
spaced about 25 miles apart along the Gulf of Mexico and Atlantic coasts,
most of wnich are operated by the Coast Guard. ‘All CHURN stations operated
by civilians make omne observation each day near 7 a.m. local standard tinme.
CHURN stations operated by the Coast Guard routinely furnish 3 or 6 hourly

17
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Automatic weather stations provide surface méteorological data from
remote or unmanned locations.

-

hydrologic observing network to acquire
data from remote locations.
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observations of wind, sea and weather to satisfy requirements of the coastal
marine forecast program. During periods cf threatening weather, all CHURN
stations take and transmit surface obsexvations at increased frequency upon
request of the National Weather Service in direct support of the warning
function. Under tropical storm or hurricane conditions, hourly reports are
required for short periods. - :

The Tide Height Reporting Network consists of 140 coastal stations that make
special tide observations to support the preparation of storm tide warnings
during potential or actual tropical storm or hurricane situations. Weather
offices call these stations whenever observations are needed. In addition,

35 tide gages provide telemetered tide information to 28 coastal weather

of fices 24 hours a day. The forecaster uses this information on water levels,
tides and waves to itsue detailed warnings to the public and concerned

special interests along the coast in his local area of responsibility.

Both of these special networks are programmed to continue. Additional
automated tide and wave gages will be installed and automatic weather
stations will be used to provide continued observations from Coast Guard
facilities that are being converted from manual to automated operations.

Aerial Reconnaissance

Aerial reconnaissance is used extensively to collect data on tropical dis-
turbances and severe winter storms, and in weather modification experiments
and operations. Reconnaissance aircraft, primarily of the Department of
Defense, penetrate all tropical disturbances that are within range, providing
center fixes and profiles cf temperature, wind, and pressure, and reports

on cloud structure. These data are essential to NOAA's National Hurricane
Center to predict accurately the movement and intensity of tropical cyclones
and to issue timely and accurate warnings. In addition, the data aze used

in research on the dynamics of hurricanes. Reconnaissance is also flown on
severe winter storms along the East Coast of the United States in support of
forecasts and warnings of these phenomena. NOAA aircraft are used primarily
for weather modification experiments and to collect data in support of research
requirements. When major experiments or projects such as "Stormfury"
(Hurricane modification experiment) exceed NOAA's reconnaissance capability,
support is furnished by the DOD on a reimbursable basis.

Planned system improvements in support of Project Stormfury in the Pacific in
1976 include modernization of the NOaA aircraft fleet by phased replecement

of obsolete aircraft and development and use of improved irstrumentation and
data relay systems in both Air Weather Service and NOAA reconnaissance air-
craft. The syetem has capabilities similar to that with which Navy hurricane
reconnaissance aircraft are now equipped, and.will offer improved capabilities
for hurricane monitoring by providing: more accurate horizontal profile
measurements, partigy}arly flight level winds, more accurate Storm fixes by

.
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improved navigation, and automated recording and transmission of observed
profile data. 1In addition, a system under development by the U.S. Air
Force is being considered for installation in their aircraft for operational
hurricane reconnaissance. If installed it would provide capabilities for
routine reconnaissance equal to that used in weather modification experiments
and research. The Air Force has a program underway to add weather radars

to the Atlantic hurricane aircraft.



WC-130, DoD weather reconnaissance aircraft operated by Alr
Weather Service, USAF.

\ational Meteorological Center.
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B, WARNING PREPARATION

The basic concept under which the National Weather Service of the National
Oceanic anc¢ Atmospheric Administration issues forecasts and warnings is
essentially the same for all types of atmospheric natural disasters. The
National Mereorological Center (NMC) prepares large-scale analyses and
forecasts which are disseminated by facsimile and teletypewriter networks
for use as the basic guidance for the entire forecast and warning service.
Similarly the National Environmental Satellite Service (NESS) supplies
centralized support to the system in the form of processed satellite data.

Computer cupabilities are essential to process the large volume of useful
data and to accommodate the more advanced numerical forecasting techniques.
The NMC and NESS now use a third generation computer system to provide
centralized basic analysis and forecast support to the system. Fourth and
fifth generation computer systems will be required to continue the develop-
ment, testing and application of satellite data assimilation methods and
improved numerical models. Less powerful computer systems are used in river
and flood forecasting by the RFCs whereas mini-computers are used by ‘ipper
alr observing stations for data reduction computations.

More detailed analysis and forecast guidance is issued by twenty special
offices of the National Weather Service.. Hurricane adviscries, watches,

and warnings are issued by seven Hurricane Warning Offices for their designated
areas of responsibility. River stage and flood forecasts and guidance
material on flash flood potential are issued by twelve River Forecast Centers
(RFC). The National Severe Storms Forecast Center is responsible for pre-
paring and releasing tornado and severe chunderstorm watches which ‘include
information feor public use and aviation interests.

The basic forecast and warning responsibility for each state is assigned to
one of forty-three Weather Service Forecast Offices (WSFO) and ‘the final
warning responsibility for each county in the United States is assigned to

a WSFO or Weather Service Office (WSO). The WSFOs and WSOs use the guidance
from NMC and the special Forecast Centers and Warning Offices and all
available reports and special observations to prepare and issue detailed
warnings to the general public and government offices in the area for which
they have warning responsibility. Within each National Weather Service Region
a Warning Coordination Center or Regional Warning Coordination Center is
responsible {or coordination and consistency of forecasts and warnings issued

within the Region.

A post-event survey of all aspects of the warning services and community
preparedness functions is conducted following each significant storm or flood.
These surVeys provide management at all levels with a means of evaluating

the effectiveness of the total services and the performance of integral

parts of the system apd the offices and individuals involved. "Actions taken
on the findings of the surveys are followed-up by the responsible program
managers to insure that appropriate program adjustments are made to satisfy
unmet needs in the system.
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This portion'of the plan will focus on warning preparation and relevant
research and development. Each type natural disaster is treated separately
in the discussions that follow.

HURRICANES AND SIORM SURGES

Hurricanes and typhoons form over warm tropical oceans and threaten death
and destruction over areas exposed to their path. Most of the damage in
coastal areas is due to the surge of wind driven waves and abnormally high
tides but high winds contribute substantially to the losses. ' Although
hurricanes and typhoons tend to dissipate as tRey move over land, very often
they produce heavy rains causing extensive flooding over inland areas . .long
tue storm track and are frequently accompanied by devastating tornadoes
adding immeasurably to the destruction potential. The overall effectiveness
of the hurricane warning service is in large part dependent on a family

of monitoring systems alceady discussed~-satellites, aerial reconnaissance
and radar. Satellites provide a capability to detect tropical storms in
their earliest stages of formation and monitor their general development’ and
mavement while they are far from land. Aerial reconnaissance provides more :
accurate fixes on storm positions and detailed information on pressure,
temperature and wind velocity. These data are essential 2o the preparation
of accurute forecasts of hurricane movement and force and are, therefore,
vitally important as storms near the coast. Central pressure which can be
obtained only by reconnaissance is of particular importance in forecasting
storm intensities. Radar stations along the coast continually monitor a
hurricane’s position and movement during the critical period of landfall.
They furnish information on storm structure and areas and approximate in-
tensities of rainfall that are needed for forecasting severe local storms
and floouds as the hurricane moves inland.

[mproved hurricane forecasts and warnings are needed to fully satisfy the
needs of the general public and community preparedness planners. Errors
in predicted landfall and force cause unnecessarily large sreas to be warned
resulting.in undue evacuation and boarding-up costs. Additional research
and a greater computer capability are needed to develop and test improved
statistical and numerical prediction techniques to achieve the needed
improvements. ‘

1
Forecasts and warnings
Three Hurricane Centers and four Hurricane Warning Offices comprise the core
of the Hurricane Warning Service. The Hurricane Centers located at Miari,
San Francisco, and Honolulu are responsible for hurricane analysis and
prediction in assigned areas of responsibility. Hurricane Warning Offices
are located at Boston, Massachusetts, Washington, D. C., New Orleans,
Louisiana, and San Juan, Puerto Rico. Both the Hurricane Centers and the
Warning Offices have warning responsibility for their assigned areas. The
Hurricane Centers are also responsible for providing a hurricane forecast and
warning service to. international interests in their areas and for coordination
with designated offices of the United States military services on operational
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Herricane AGNES rain clbuds as shown by WSR—57_weather radar at
Pittsburgh, Pa., June 22, 1972.

ATS-3 Satellite photo of Hurricane AGNES cloud masses over -
Northeastern States on June 22, 11972.
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matters pertaining o aerial hurricane reconnaissance and hurricane forecasts
and warnings. In.addition, Miami, whic® 1is designated the National Hurricane
Center (NHC), cocrdinates the warning functions of the four Warning Offices.
The final warning responsibility for each county is assigned to a Weather
Service Forecast Office (WSFO) or Weather Service Office (WSO).

Much of the analysis work is still being done manually at all three Centers

as is the forecasting at the Centers responsible for the Pacific areas.
However, at the NHC, Miami, computer capabilities have been implemented to
automate data handling, chart plotting, forecasting hurricane tracks,
detérmining watch areas, and for forecasting storm tides. The NHC analog-
statistical technique is used for determining hurricane watch areas and another
computer technique is used for obtaining an objective forecast of storm tides.
These computer outputs are used in the preparation of advisories and bul-
letins for disseminatior’ via multiple communications networks discussed later
in this Plan. The Hurricane Warning Offices at Boston, Washington, New
Orleans, and.San Juan also have access to these computer outputs elther
directly or by relay through NHC Miami for use in the preparation of ad-
visories and bulletins for their areas. -

Hurricane advisories are normally issued by the appropriate Center or
Warning Office three times daily for distribution to the general public.
However, they may be issued more frequently, especlally when severe storms
are nearing the coast. A telephone hetline connecting the NHC, Hurricane
Warning Offices and WSFOs is used to coordinate advisories and warnings
issued for areas along the Gulf and Atlantic Coasts. Advisories give specific
information on the storm's position, intensity, direction and speed of move-
ment, and designate areas of the coast that are under a hurricane watch or
warning. WSFOs and WSOs with warning responsibility ensure local dissemina-
tion of advisories and bulletins and are responsible for informing-all
interests on local effects of the hurricane and alerting them to the need for
emergency action if it becomes necessary. Each office with warning responsi-
bility is being equipped with emergency power and communications to insure
continued operation during emergencies.

Research

The National Oceanic and Atmospheric Administration (NOAA) and the National
Science Foundation (NSF) support hurricane research. NOAA's efforts are
directed primarily toward the development of techniques for hurricane pre-
diction and modification while the NSF programs are designed to improve basic
knowledge and theory of hurricane structure and development.

NOAA has developed a primitive equation, asymmetric, 3-dimensional hurricane
prediction model that uses real input data. This model has shown promising
results, using past data sets, in predicting both track and development of
hurricanes and easterly waves. Work is continuing to reduce the large amount
of computing time required for the model to make a 36-to 48-hour prediction.
Currently, severe constraints on the use of such models relate to initial
value problems, and accurate data acquisition and analysis on the scale
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required. Improved data collection capabilities and more research are needed
to solve the problems in these- areas before the model can be applied
operationally. Additional research is being done on other aspects of the
asymmetric hurricane model. Further automated techniques are being developed
which will permit real-time use of aircraft reconnaissance data and digital
radar data in numerical predfctions. Intensive efforts will also be divected
to finding new techniques for the use of satellite data i: both numerical
prediction and subjective forecasting methods.’

TORNADOES AND SEVERE LOCAL STORMS

Tornadoes are the smallest and most violent of all storms. Although they
average only one-eighth of a mile in width and seldom travel more than five
miles during their short life span, they caused from June 1963 to July 1970,
868 deaths, 13,954 injuries and $1,494 milljon in property damage. Tornadoes
are most frequent in the mid-west during the spring and early summer but

they have occurred in every State and month of the year. Since tornadoes

are difficult to predict and detect, the NWS uses a system of watches and-
warnings to alert the public--watches for areas where tornadoes are expected
td develop--warnings when they have been visually sighted or strongly
indicated by radar. Although-many advances have been made in severe storm
prediction techniques in recent years, much research is needed on the basic
dynamics and modeling of convective storms as a means of developing improved
forecasting techniques to provide more accurate and timely warnings.
Satellite data, particularly from geostationary satellites, must be more
fully exploited in tornado and severe thunderstorm forecasting.

Forecasts and Warnings

The NOAA National Severe Storms Forecast Center (NSSFC) provides a single
source for severe thunderstorm and tornado -vatches in the United States.
Operating procedures and cooperative agreements with other Departments and
agencies are published annually in the National Severe Local Storms Operations
Pla:. The Center uses the broad-scale analyses and prognoses prepared by

the National Meteorological Center supplemented by locally prepared detailed
analyses and statistically derived indices for severe weather prediction.

The Center prepares and releases 24-hour severe local storm outlooks and
shorter range forecasts that designate watch areas where the likelihood of
severe thunderstorms or tornadoes is high.

Watch messages are disseminated by the Radar Report and Warning Coordination
Circuit (RAWARC), Service A, 'press wire services and the NOAA Weather Wire
Service. Guidance material is transmitted by RAWARC, Service A, and the
National Facsimile Circuit.

28
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WSR-57 Weather radar at the Metecrclogical Observatory, Centerville,
Alabama was extensively damaged by a tornado May 27, 1973.
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Weather Service Offices use the severe weather watches and guidance material
issued by NSSFC, as a basis for alerting spotter networks and the preparation
of défining statements of the watch bulletins which specify the affected
areas in terms of counties, towns, and locally well-known geographic land-
marks. These messages are disseminated by multiple means to the public,gend
to local government, law enforcement, and emergency agencies. When a tmdo
or severe storm is sighted or identified by radar, an appropriate warning is
issued which describes the location of the severe storm or tornado when it
was detected, the area that could be affected, and the time period covered

by the warning.

In 1974, the staff of the NSSFC will be increased and special ground equipment
added to permit exploitation of satellite data in the preparation of tornado

* and severe thunderstorm forecasts. The use of three-dimensional and small-
scale analyses to identify mesoscale features associated with severe storms
will be increased. The timeliness of warnings will be improved with the
implementation of automation programs which will provide for data collection, -
computer processing and message preparation and transmission. In addition,
emergency power and communications equipment will be installed at all offices
with warning responsibility to insure continuous operatioms during power
failures and communications equipment breakdowns.

Researcl.

The Meteorology Program undexr the National Science Foundation supports pro-
jects aimed at developing a better understanding of severe thunderstorms and
tornadoes. Particular attention is directed to modeling of convective storms,
mesoscale structure of weather systems, and the nature and behavior of
tornadoes. Related to these are several programs of studies of the nature

of lightning strokes and the physical processes that generate them. The
Eugineering Mechanics Section has developed a wind engineering program that
includes substantial support in the fluid dynamics of cyclonic winds; their
formation, development, movement, and interaction with topographic and
physical structures.

NOAA will continue work to develop a three~dimensional numerical model to
better understand the internal physics and dynamics of storms. In addition,
programs in basic and applied research will be continued to develop a better
understanding of tornadoes, thunderstorms and squall lines as a basis for
improving forecasting techniques. Programs of intensive observation of severe
storms will be continued by the NOAA National Severe Storms Laboratory (NSSL)
. from a dense network of weather stations, an instrumented tower, serial
releases of rawinsondes, conventional and Doppler weather radars, electric
field monitors and specially instrumented aircraft. Other efforts within
NOAA involve research and development work conducted on the application of
acoustic and optical techaiques to the remote sensing of low-level temperature
and wind profiles and precipitable water. 'A project which has shown pre-
liminary promise of success to identify tornadoes by their electromagnetic
signature will also continue. -
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SEVERE WINTER WEATHER

A severe winter storm may paralyze large metropolitan areas for one or more
days and cause huge economic losses in industry, agriculture, and ranching
interests. The loss of lives in winter storms is also significant. The
average annual death toll in winter storms is 88 versus 62 in hurricanes.
Winter storms include several types of severe weather--blizzards, heavy snow,
freezing‘rain, cold waves, frosts and freezes, storm tides, and high winds.
The management and coordination of the system performance during major

storms needs to be improved to insure that significant unexpected develop-
ments are recognized early and that updated forecasts are issued promptly’.

Forecasts and Warnings

The National Meteorological Center (NMC) has responsibility for the large-
scale analysis program and the provision of guidance forecast information
pertaining to winter storms fcr the United States. The NMC Quantitative
Precipitation Porecast (QPF; Unit provides guidance charts for use in the
issuance of heavy snow watches and warnings. These guidance products are
utilized by Weather Service Forecast Officz2s which preﬁare and issue fore-
casts two times daily for their respective state areas of responsibility.
Additional zone forecasts are provided three times daily, and very short
term forecasts are provided by Weather Service Offices for their local areas
of responsibility. Revised forecasts are issued as required. New computer
techniques such as the model now under development at NMC which uses a finer
data resolution for computations and numerical prognoses will provide a more
refined analysis and forecast chart.

Winter weather warnings are prepared by Weather Service Forecast Offices
(WSFO) and coordinated by the appropriate Warning Coordination Center (WCC).
Areas of responsibility for these ten WCCs are shown on an accompanying chart.
WSFOs and the WCCs maintain a continuous surveillance of assigned areas of
responsibility to detect developing severe winter weather and track severe
winter storms. Warning bulletins and statements on the storms are issued for
the press, radio and television staticns to alert the public, public officials
and all interests concerned. Weather Service Offices issue local winter
weather warning statements (coordinated with responsible WSFO) and are re-
spon:ible for ensuring local distribution of the warnings and bulletins to

the press, radio, television, local officials, and disaster agencies. These
statements are issued to provide information about specific local effects of

the storm.

A major reorganization of the managerent system for forecasts and warnings

is now underway and will be completed during FY 1973. In the planned system

a Regional Warning Coordination Center (RWCC) will be established in cach of

the four NWS Regions to replace the WCC's in the contiguous U.S. These RWCCs
will have the functions of monitoring major storm systems and coordinating local

forecasts issued by offices in their respective areas of responsibility. This
will provide greatly improved system performance/evaluation and management ¢
over that formerly provided.
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Message preparation and communicat.on procedures within weather offices are
planned to be automated to speed-up the preparation, updating, and trans-
mission of warnings to insure better intra-arca coordination and consistency
of forecasts. This planned long-term improvement would be made available
through the Automation of Field Operations Services (AFO5) program which is
under development by NOAA. As AFOS is now proposed, each Weather Service
Forecast Office would have a mini-computer with a capabllity for electronic
storage and automated screening and call-up of all alpha-numeric and graphic
data now processed by hand. Interconnecting high-spceed communication
circuits would allow rapid interchange of data and coordination of warnings.
The same mini-computer system would automatically collect and monitor
observations trom within the WSFU's arca of respounsibilitv, and automatically
route forecasts and warnings ro the various dissemination channels, such as
NOAA Weather Wite Service and CALV.

Steps have alrveady been taken to proecure and install a model WSFO facility--
both hardware and software. This experimental facility will be used to
validate design concepts, shakedown vperational procedures, and examine .the
man-machine fnteractions in the system. Initial field implementation could
taoke place as carly as FY 1975, Five lorecast offices (Pittsburgh,
Phoitadelphia, Washington, st. Louls, wnd Chicago) and the National Severe
Storms Foreeast Cente: gt Hansas City would be equipped with storage/display/
communicaticns devices built arommd mini-computers. These would be inter-
connected with cach ciaer and with the National Metcorological Center in
Suitland via the Narional Digital Circuit (NDC). All data, both alpha-numeric
and graphic, wouldl be corrio ' oon the NDC. The 30 WS0s related to these six

WskFUs would be equirpe ™ ith Cboard Cathode Ray Tube (KCRT) devices. The
W50s would he interconcected to each other and their "parent'” WSFO. Complete
implementation o the AFOS system by planned to oceur in phases extending

through FY 19,

RIVER AND FLASH FLOODS
River and tlash 1loods canr -+ the greatest economic losses due to natural
disasters in the United Stoates, averagiog @oar 82 billion annually, and
take an anttual toll of almost 100 lives. These losses can be substantially
reduced by satistfving unmet weesds 1 our prediction and warning capabilities.
The Flo @ Warning Sei ive is not now availuble to all areas. Many communi-
ties n.od [lash flood i .v> + se! ~help systems and more accurate forecasts
of urecas and amounts . p pitation are required.

Forecasts aad Warnin.

The NOAA Hational We theo Service turnishes river and flood forecast and
warning services thooupl 1o River Forecast Cen:ors (RFC) and 71 River District
Offices (RDO} to 97 percent of the Unitea Scates and Alaska.  Tn addition,

[N

RFCs and Rix Curnish some g fance to WSFUs that have primary responsibili-~

ties for the tssaance of flas=n Clood warnines,
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RFCs are staffed to operate on a regular five-day week, but all are on call
during weekends and at night for emergency operations during potential flood
situations. The RFCs process data from rainfall stations and river gages
along with other inputs from radar and satellite observations to produce

river forecasts. Data are processed by computersg at all RFCs except at Salt
Lake City. River stage forecasts are regularly issued for approximately 2,200
points and tramsmitted to RDOs for expansion and clarification to make them
more fully usable in their areas of river forecast resvonsibility.

Responsibility for issuing river flood warnings is assigned to the NWS River
Forecast Centers. On the bas:s of observed data from the hydrometeorological
network<and computer forecasts described above, the warning of floods can
usually be issued several days in advance of the flood crest on major rivers.
Flood forecast bulletins for specific stages and locations are issued when
flooding is imminent or in progress. They are supPlemented with specific
information for local use by RDOs and distributed by the same dissemination
systems discussed earlier in this plan and by special arrangement on an
individual drainage area basis.

The nature of '"flash floods" is implied in the name and relates to the most
critical element in the warning service--time. Very heavy rainfall for
relatively short periods of time over small areas causes rapid runoff of
surirace water which may result in hjighly destructive flash floods, especially
in hilly areas and along the headwsters of streams. There is no time to
collect and analyze -ainfall and r.ver stage data as the bLacis for forecasting
flash floods. Since timely forecasts of their occurrence must be based on
anticipated rather than observed preéipitation, flash flood warning responsi-
bility-en a county basis “is assignedgto field offices of the NWS. Using
guidance material, field offices of the NWS are responsible for issuing flash
flood alerts and watches for their araas of responsibility. These aierts are
for internal dissemination within NWS ‘to alert all elements in the flood
warning system to the pctential for flooding and the need for all prelimirary
and preparatory actions by NWS offices in the event warnings may be required.

At least 2,500 communities in the U.S. are subjectéd tc a threat of serious
. flash flooding. Three methods for providing adequate wariings are used.
They are:

o NWS Watches and Warnings to alert potential trduble areas.
o Community self-help systems set up in éooperation with the NWS.
o Use of flash flood alarms to alert specifiC communities.

Flash Flood Watches are public notices issved by the NWS on the basis of
predicted rainfall amounts for specific rivers, streams or areas indicating
 that hydrometeorological conditions are conducive to the development of tlash
flooding. Flash flood warnings are issued to the public for specific rivers,
streams, or areas where f£lash flooding is imminent or in progress. . QD—?7
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In implementing community self-help systems. in cooperation with the NWS, a
local network of rainfall and stream-stage reporting stations is established
upstream from the community. Under threatening conditions, reports from

these stations are made directly to a locally appointed community flood-warning
representative, who prepares a forecast using a simplified procedure provided
by the N./S. The community flood-warning representative then alerts the
community through a local communication system. Currently, approximately

140 of these systems are operati “e.

The WW5S purchases, installs, and maintains flash flood alarm systems.
Communities, to the extent possible, support recurring utility costs. The
flash flood alarm system is designed to sound & warning to a community when
river levels become critical at a predetermined upstream point. It 1is com-
posed of 3 staticns: a river station, an intermediate staiion, and an
alarm station. The river stati.n senses the critical water level and
activates the alarm through the intermediate station which provides the
required power and amplificatien to set it off. The alarm station, which is
located in a fire house, police station, or any appropriate 7-day, 24-hour
a day staffing unit, receives a wvisual and audible alarm signal indicating
a potential flood disaster condition. It is then the responsibility of the
community to disseminate the warning through their local communication
network. Ten of these systems are planned to be in operation by mid-1973.
The warning system wlll be improved by extending fiood forecasting services
to all areas and increasing the manning of RFCs and RDOs to provide regular
operations seven days a week. Computer capabilities will be made available
to all RFCs and expanded to allow the use of improved hydrologic models and
faster processing of data for river and flood fnrecasts. Flash flcod
specialists will be assigned in flood-prone areas to provide impetus to the
community self-help programs and to install flash flocd alarm systems at an
increased rate. Development of the capability to collect data through the
GOES satellite from automated stations to remote areas will enhance the
timeliness and accuracy of forecasts and warnings.

Research

Some research is conducted within the National Oceanic and Atmospheric
Administration, Department of Agriculture, United States Geological Survey
and Corps cf Enginezrs on various aspects of the river service program which
relate to the flood and flash flood forecast and warning service. In
addition, the National Science Foundaition sponsors a number of research
programs of hydrology and hydraulics that are directly applicable. An
accompanying matrix shows the areas of interest and ongoing research of

each agency.
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NSF NOAA USGS COE DOA

Conceptual hydrologic models for streamflow

simulation X X X X
Improved weasurement of precipitation X X
Areal water equivalent of snow cover X X X
Radar aud satellite applications in

operational river forecasting X
Snowmelt _ B X X X
Evapouration . - X X
Dynamic rlood routing _ . X X X
Ice formation and breakup fececasts X X X
Flash floods L o X
Improved mapping techniques £ X

ESTT 0 AKLS
Thousands of small earthquakes octu:i .. ths United States rach year.
Fortunately, major earthquakes are relativ 1y Infrequent. However, a
severe earthquake in the viciaity of &« m3 o [.opulation center could cause
loss of life and property greater th=: thaL of any other single occurrence
of a natural disaster in this count.y S¢'emically active areas of the

United States are shown on a chart i» the Community Preparedness (Assessment)
section of the Plan.

Forecasts and Warnings

Technology has not yet developed to the point where individual damaging
earthquakes can be forecast although encouraging prediction research results
are being reported in Japan and the USSR. Aleo, there is 'a possibility that
earthquakes can be controlled. Earthquake forecast and warning services
could be useful to all segments of the population and economy. When such
services are avallable, Federal, State, and local officials can take disaster
mitigation actions such as lowering water levels behina dams, putting public
utilities on alert to contend with ruptured gas and water lines, and
evacuating people from particularly nazardous structures. General areagc where
earthquakes are most likely, the approximate timing (in terms cf decades),
and the approximate maximum magnitude that is possible in each area can be
predicted. The most realistic opportunity’for improvement appears to be in
the area of probability forecasts rather than specific time and spacu
predictions. '

In recent years the occasional association of earthquake activity with
reservoir impoundment and with injection of fluid in wells and large-scale
fluid withdrawal has been established.

Although reservoirs have not yet caused destructive earthquakes in the U.S.,
some overseas arcas appear to have expericnced disastrous effects. In the
U.S., minor earthquakes have been associated with both fluid injection and

withdrawal.
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Research

Basic research in tectonophysics and earthquake mechanisms including modeling
of ruptures, together with expanded and automated monitoring of fault creep,
earth strain, crustal movements, seismic activity, changes in the earth's
magnetic and gravity fields and electrical conductivity, or other geophysical
phenomena will help in the identification of reliable earthquake precursors
needed for the development of forecast techniques.

The U.S. Geological Survey (USGS) of the Department of Interior is sponsoring
studies in these areas to develop the physical understanding and the instru-
mental means requirea for forecasting the time, place, and magnitudes of
earthquakes, and to implement and evaluate an experimental earthquake
prediction system in central California. Further research is planned to
evaluate results of laboratory field ctudies and to undertake intensive
investigations of earthquake precursors by means of theoretical analyses

and laboratory experiments.

The USGS is also studying the feasibility of controlling the release of stress
in thz upper crust of the earth. A small-scale field experiment is planned

in a rock quarry where deep hioles will be drilled inte active fault zones to
sample materials and measure rock properties.

The Mational Science Foundation sponsors research grants for a continuing
program in earthquake enginecering.

TSUNAMLS

Tsunamis affect primarily the islands and coastal areas oi the Pacific Ocean.
The people of the Hawaiian Island have been victims of many tsunamis.
Because shock waves generated by an earthquake travel through 'the earth much
faster than a tsunami travels through the ocean, information on the location
and magnitude of an carthquake can provide the basis for issuing tsunami
watch and warning bulletins to the public. However, accurate prediction of
a tsunami wave height at any given point on the shores of the Pacific is not
feasible at present. Tsunamis travel at cpeeds up to 600 miles per hour in
the open ocean. Thercefore, the need for a rapid, reliable communications
network is obvious, both for the collection and processing of data and for
the dissemination of warnings. b

Forecasts and Warnings
Whenever a larg. carthquake is recorded at seismograph stations,'heﬁorts are
sent via commuunications facilities of the Department of Defense, th@;Federal
Aviation Administration and other agencies, both foreign and domestic, to
the National Tsunami Warning Center (NTWC) located at the Honolulu Observa-
tory where they are analyzed to determine the epicentral location and magni-
tude of the earthquake. When an earthquake of large magnitude occurs in a
part of the Pacific that is favoratle for the generation of a tsunami, rthe
NTWC forecasts the time of arrival of the tsunami at selected points and
requcsts data from the nearest participating tide stations that may record
a wave.
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Two kinds of bulletins, watches and warnings, are issued by the NTWC. Watch
Bulletins based on seismic information are issued when an earthquake of
sufficient magnitude to generate a tsunami occurs under the Pacific Ocean or
near its border. These bulletins normally include the epicentral location

of the earthqueke, its magnitude, the time of occurrence and estimated times
of arrival of the anticipated sea wave at places for which the system provides
warnings.

Warning'bulletins are issued upon receipt by NIWC of positive evidence that

a sea wave exists; such evidence is based on tide station data or other local
reports. These bulletins include all information included in watch bulletirns
plus reported magnitude of the waves, and any other information deemed
pertinent.

Watch and warning bulletins are distributed to the various governments
requesting them. Warning information is currently supplied to Canada, Chile,
the Fiji Islands, Hong Kong, Japan, Nauru, New Zealand, Papua and New Guinea,
the Republic of the Philippines, Tahiti, Taiwan, the Territory of New
Caledonia, Western Samoa, and the U.S.S.R. (through Japan). Within the U.S.
bulletins are sent to civil authorities in the five Pacific states and to
various civil and military organizations at the Federal level.

The speed of tsunamis is so great that the NIWC cannot effectively warn areas
very near earthquake epicenters. Regional Warning .Centers have been
established for this purpese in Japan, U.S5.5.R. and Alaska and a regional
center is planned for collocation with the NTWC in Hawaii.

In the regional warning systems, the initial watch or warning bulletin is
issued by the regional seismological center, generally on the basis of seismic
data only. Subsequent watch and warning bulletins may be issued either
through the NTWC at Honolulu or through regional tsunami warning centers.

To provide necessary data for the Alaskan Regional Tsunami. Warning System,
data are telemetered to Palmer, the operational center, from 13 seismic
stations and 8 tide stations.

Currently, the supporting data system for the forecast and warning system
includes 23 seismograph observatories and 48 tide stations in 17 countries
and territories throughout the Pacific as shown on the accompanying chart.
In the planned system additional participating seismograph stations.will be
added to support tsunami warning services Iin Central and South America,
Kamchatka, New Guinea, and the Bonin Islands. Additional tide stations will
be sought throughout the Pacific. particularly on the west coast of the U.S. .
and in Alaska, Mexico, Peru, Chile, and the U.S.S.R. '

The most promising area for improvement of warning services lies in the
reduction of the time lag between the occurrence of the seismic event and
the issuance of tsunami watch and warning bulletins. In the planned system,
data collection and warning delays will be reduced by the real-time telemetry 69:3
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of seismic and tidal data. Extensive use of the (QES satellite is planned as
a communications relay for the real-time readout of data stored in a memory
bank at each seismograph station in the system. A computer will process
incoming data to give a hypocentral location (includes both epicenter location
and depth) and estimated times of arrival of the potential tsunami and also
prepare required watch bulletins for release by the personnel at the tsunami
warning center. Appropriate tide stations will also be interrogated on a
real-time basis so that warnings can be released more rapidly tec the
digsemination agencies in the system and to the general public.

Research

Improvements in tsunami prediction techniques and warnings :iepend on further
understanding the generation, propagation, and onshore run-up mechanisms of
tsunamis. Basic-research in tsunamis is conducted in many universities and
by government agencies. Basic and applied research is carried out at the
University of Hawaii by the Joint Tsunami Research Effort (JTRE), which is a
University of Hawaii/NOAA cooperative group.

It has long been recognized that one of the major gaps in conductirg research
either on run-up or on source mechanisms is the lack of tsunami measurements
in the open ocean. The JTRE is developing a tsunami wave~height recording
system. Until such time as open ocean wave heights are available to. the
warning center in real-time, it is doubtful that objective, forecasts of
nearshore wave heights can be made. Open-ocean wave measuremcnt devices
that rest on the ocean bottom and transmit pressure variations associated
with wave heights have been developed. Also, the design is completed and
components are being testeq of a permanent tsunami measuring system that
could be deployed on the ocean bottom in the vicinity of a ship. An ocean-
bottom tide recorder will be implemented to close the gaps in the existing
data-gathering network and also to provide essencial data needed for basic
research in tsunami height forecasting. )

Run-up studies continue to receive a large amount of attention. Some
theoretical work is being done on the response of harbors to long period
waves. The U.S. Geological Survey is working on studies of tsunami run-up
and inundation in San Francisco Bay. The Corps of Engineers is active in
research on tsunamis in bays and on possible protective barriers.

The. National Science Foundation supports several research programs directed
at tsunami generation, propagation, detection and run-up. Of particular
interest is the development of an instrument to detect the occurrence of
tsunamis b coupling seismic measurements with .radar sensing of atmospheric
wayes travelling in the vicinity of the tropopause, that are hypothesized
as being initiated by an earthquake. ’
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EXTREME FIRE WEATHER

The forest areas of the United States produced $1 1/4 billion of timber from
state and private lands in 1970, while Federal forests yielded $500 million
from timber sales, royalties and grazing rights in thc same year. These
same resources, however, are scriously endangered every year by man-made and
natural forest fires. During the decade of 1960-69, an average of 4.8
million acres was destroyed by fire each year. ' :

!
Unmet needs include the completion of development and nationwide implementation
by the Forest Service of the Department of Agriculture of an objective fire-
danger risk rating system, and analysis of the need for expansion by NOAA of
the fire weather service to forest and rangeland fire control agencies.

As an integral part of its fire protection program for the Nation's forests,

grasslands and wild areas, the Forest Service is developing a national fire-

danger rating system (NFDRS) which is partially implemenuted and will be

implemented nationwide by the end of calendar year 1974. Fire danger is

defined in terms of an index based on factors related to the likelihood of
the occurrence of a wildfire and its probably severity, expressed in terms
of the anticipated level of difficuity to control.

Fire occurrence probability and fire intensity are dependent upon ignition
sources, fual characteristics, topography, and past, present, and future
weather conditions. Of ‘these factors, only weather and ignition sources
change rapidly.

Forecasts and Warnings

NO4A's National Weather Service (NWS) issues daily 24-hour forecasts of fire
weather conditions, and Fire Control Offices issue daily fire-danger state-
ments. The fire danger statements and the fire weather forecasts and
warnings are issued more frequently during periods with critical fire danger.
Bot. the fire-danger specification and weather prediction provide the basis
on which specific fire protection decisions and actions are programmed and
executzd. Extreme fire danger or emergency conditions are those which have
been exceeded less tlian 5 percent of the time in all past records.

Each fire protecticn area generally has a manning and action plan which is
tied to fire danger conditions. These plans specif; the allocation of fire
suppression resources and crews and other actions such as alerting or
warning the public against specific activities.

The forest fire protection programs of state forestry ageéncies are coordinated
by the Cooperative Forecst Fire Clontrol Program of the Forest Service. In

the eastern and scuthern states, the state. fire protection organizations are
grouped into fire protectior. compacts (New England, mid-Atlantic, South-
eastern and Gulf Compacts). These compacts insure that each state 'discharges
commi tments to specific regional aid actions in high-emergency situations or
under conditions of extreme fire danger.
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In the western and central United States, fire prctection plans of the states
ave -tied to those of the Forest Service or the Bureau of Land Management under
witieh mutual aid in extreme or emergen:y conditions is also pledged.

In the operatlop of the Fire Weather Service weather forecasts and varnings
especially designed for fire control agencies, both Federal and state, are
issued by Fire Weather Offices of the NWS thrcughout the United States.

Fice Weather Service is provided to user groups in forest and range areas
from Primary and from Supplementary Fire Weather Oftices. Primary Fire
Weather Offices are usually located in or near major forested areas where
they can best meet the needs of user agencies; these offices are staffed

with one or more specially trained fire weather meteorologist. Supplementary
Fire Weathoer Offices provide [ire weather service in addition to~ their pri-
nary public service function. Usually they provide fire weather forecasts
ouly on request or when fire danger is high. During the fire weather season
meteorologists at these offices are responsible for the issuance of fire
weather forecasts ror their designated areas of responsibility. During
critical fire-danger periods, forecasts are issued as frequently : necessary
to apprise rire control officials of changing weather conditions t..at may
artect the ignition, intensity, and spread of wildfires. During periods

whent tire danger (s low, the number and timing of fire weather forecasts
varies with the needs of local users, but are generally issued once or twice
dailv in support of usvrs' operations and planning. In the western United
states fire weather offices are equipped with mobile units s. that during
conflagrativas the fire weather meteorologists can provide or -site weather
ohservarions and forecasts to fire control officials. Additional details are
crovided in the current version of the Federal Plan for a Nationa! Fire
wedalher Scrvice which will be revised soon.

Weather measurements are required in support of fire-danger scatements and
wedlhier forecasts at least once each day during the fire season. The network
deusity required depends on both the spatial variability of various factors
Jllecting rire danger and the degree of accuracy required in describing the
tevel of rire danger. The density requirement far exceeds that which is
avaiiubie In the regular reporting networks of the NWS. Consequently, the
Forese Sorvice and other rire protection agencies operate supplementary
weather reporting networks.  This type of network consists of at least one

fire weatner station for eacn fire-danger zone, an-area varying in size from
o e bandred to a rfew thousand square miles. The Forest Service alone
operates about 1,100 fire weather stations., State forestry agencies and
other Foderal lund management groups also operate similar networks.

There appears to be an ilncreasing demand for Fire Weather Services in areas
wl currently covered.  N0AA will analyze this demand to determine if the
progran should be cxpianded into the remaining forest and grasslard areas of

the contermineus United States, Hawail, and Alaska. /
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The ability to provide accurate and meaning:uv fcrecasts and adviseries for
fire control areas depends on the availabilit .1 weather observations. from
sites which are truly representative of conci .icrs in those areas. Special
fire weathe: cbserving stations augment the e :i:-tirg meteorological and
forestry netwcrks. The future number of repc. tirg stations required will be
a functior of area, size, topography and vege:a .jon.

Research

In support of fire-danger warning statements ard waather predictions, the
NWS, in cooperation with 1e Forest Service an. specifically with ‘the latter's

Ft. Collins, Colorado, r- :arch station, wil! .¢ncentrate research and
development in the follcwing areas: developmue: »f a lightning prediction
numerical model; development of a topographic:u’® i disturbed surface Xﬁqgrlow
model; and improved observing and forecast:n. ' uuiques for weather modifi-
cation activities to suppress wildfires. ih: ... ".cr must include the

detection of incipient cumulus convection «nd i novement. Continuing
efforts will be made to develop numerically © «d ced meteorological inputs
to the NFDRS in order to extend to st least f ve cavs the Fire Danger pre-
dictions of three indices: the Occurrence Irlcy which i3 1 -lated to the

potential fire incidence within a rating arwe, .. Burning Index, related to
the poteatial amount of effort needed to contuir & fire in a particular fuel
type within a rating area; and the Fire Loal .1nc , related to the total
amount of effort required to contain all prab . . :lres oceurving within a

rating area during a specified reriod.
The National Environmental Sarellite Servic. =  ning research in
detection of fire danger based on radictior p.t ns from various types and

conditions of vegetation.

DROUGHT »

Drought conditions may be due to inadequate 1 .- y 11 water supply, improper
use of available water resources, or inadequais iter storage and delivery
systems. A serious economic impact can devel - 7:r a prolonged period in a
drought stricken area. Drought is the lar; - “1uzle cause of all crop
losses in the United States accounting ior - . 111 indemnities paid by

the Crop Insurance Corporation.

Two major drought-related assessment prograe .7 conducted by Federal
agencies.

The water resources investigations program ot - LU.S. Geological Survey
(USGS) deals with both surface and sub-surfa o - - €’ suppiy and with extent
of utilization. A basic objective is to dis:cin ":h the causes of inadequate

supplies ar * to suggest possible remedics.

4/

v
~ .

O

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

The NOAA Environmental Data Service Drought Index program is designed to
assess the current extent and severity of drought and to aid the government
In decisions concerning designation and alleviation of disaster conditions

in drought arzas. The drought conditions : dressed in this program are

those that develop gradualiy over an extended period of below normal rainfall
and tend to Jersist until rainfall has become normal .r above normal for a
period of time. Except for this persistence which is Lased on an accumulated
deficiency of rainfall tha- requires some tiame to cvercome, forecasts of the
onset cr ¢nd of drought canno: be made with any appreciable accuracy.

Water Resource Assessment

With respect ro the water rcscurce assessment program of the USGS, local
decisions on the development and utilization of water éupplies should be
based or full assessmen: of the characteristics and availability of water
rescurces. The local ccmmunity should have and use adequate information on
surface water and ground water resources, analyzed and presented so planners
and developers can make de:isions on the basis of whatever conditions exist
and avoid waste, for example, through contaminaiion and misuse. A proper
assessment o total available water resources makes it possible to maintain
a balance between water development and the planned industrial, agricultural
and muricipal uses, thereby minimizing the likeliiood of inadequate water
supply wiu onossibly providing reserves to meet needs imposed by periods oif
insufficlent precipitation.

[nformacion on streamfl-w and ground water conditicns is distributed monthly
as part of the overall wa%er resources program of the USGS. Areas affected
by deficizncies are observed and reported on more frequently when droughts
appear iuninent.

Ground water resource :<ss2ssments are planned in 21 river basins of the United
states. Three basin studies huve been completed, two are underway, and the
remaincer are planned Yo: complerion by the end of FY 1975. Development work
in support of water rescurce assessment includes: work on improved sensors,
and supporting communication systems to aic in monitoring nd assessment of
water svestems; study and testing of improved hydrologic models; and the use

of aircruft and sateliites for surveying, monitoring, and communication with
remote Instrument statiozrs.

Drodght lssessrent

When drought develops, ¢ s scverity is assessed on the basis of rainfall and
temperciures and thejr departures from values which would have been climati-
cally appropriate at the cime and place being analyzed. NOAA's Drought Index,
which is based on these Jastore, is used to express the drought severity.

Offices of the NWS {nitiate the preparation of drought indices by rollecting,

by mail and telephone, terperature and precipitation records from cooperative
networivi. Ares averages are combated and either phoned or sent by
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teletypewrite:r to NOAA's National Climatic Center or to NOAA's Laboratory for
Environmental Data Research where the weekly data are tabulated and mapped.

An attempt is underway to speed the issuance of weekly charts by reducing the
present 4-day data collection lag to two days by the use of telephones instead
of mail.

Drought Index is computed for a menthly period at the National Climatic Center
and issued weekly for the preczding thirty days from May through October
(growing season). The index values are plotted and analyzed on a chart of
the conterminous United States. They are distributed over the NWS facsimile
circuits and sent to the Office of Emergency Preparedness and to the Office

of the Secretary of Agriculture.

During the growing season, another drought indicator is also used. This is
Palmer's Crop Moisture Index, which is published in the form of a weekly
chart based on weekly areal mean values of temperature and precipitation for
350 climatological divisions. The Crop Moisture Index, however, is more of
an agricultural tool and is more sensitive to weekly precipitation variations
than the Drought Index. It is concerned with water available for growing
rather than with the general wat.. supply. The Crop Moisture Index Chart is
published in the Weekly Weather and Crop Bulletin, which, through successive
distribution facilities, reaches thousands of users. '

The use of the Drought Index and the Crop Moisture Index will be continued.
The development of these indices has been achieved relatively recently and

no changes are planned at this time. It is also planned t publish historical
values of drought indices so comparisons can be made with previous record
droughts and water suprly systems can be planned in accord with the design
statistics developed. -

FROSTS AND FREEZES

agricultural losses due to frosts and freezes average more than $1 hillion
annuaily. Other industries are affected to a lesser degree but are not
included in this Plan. Completion of implementation of the Federal Plan for
a National Agricultural Weather Service is needed to extend more effective
fro«t and freeze protection information to all areas of the United States.

sgricultural frost and freeze cervices are provided by the NOAA National
Weather Service through two types of specialized operational programs, the
Fruit-Frost Weather Service and the Agriculturail Weather Service. These
programs vary more in the degree of detail and of emphasis than in actual
type of service products. , The areas now being served by the Fruit-Frost
Service and by the specialized Agricultural Weather Service are shown con
accompainying charts.
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Forecasts and Warr:ings

In the Fruit-Frost Service detailed temperature forecasts zal warnings are
given for mzany key stations in local areas where the primary concern is the
issuance of forecasts, warairgs, and advisories of low temperatures and
their effects on ornamentals, plants, deciduous fruits, and citrus fruits.
In these areas detailed minimum temperature forecasts and warnings of frost
and freezing temperatures are issued for the next two nights for specific
temperature stations.

In the Agricultural Weather Service parameters other than low temperatures
are frequently of more interest and concern, and more general forecasts and
warnings jncluding frost and freeze warnings are provided for broader arezas,
e.g.,.counties or groups of counties. HKHowever, forecasts of low temperature
conditions are given top priority during those periods when low temperature
may adversely affect growth, maturation, harvest, storage and shipment of
agricultural products.

In both types oi programs weather forecasts of clouds, winds, and precipita-
tion and an outlook for the next three to five days are included. 1In the
supporting detection system conventional surface and upper -air observationsg
are supplemented with additional reports, especially of temperature, dew
point, precipitétion and wind, and at critical times such as early spring,
by soil temperatures.

Additional services supplement the weather forecast and warning services.
Advisory service is provided to growers on how to solve their problems in

the prevention of damagé from frost and freezing temperatures through the

use of orchard heating devices, air circulation machines, and water .sprays

and tarough the use of temperature surveys to provide information on local .
areas where lower minimum temperatures occur frequently. Studies are con-
ducted at NWS Agricultural Service Offices on temperature and crop
relationships.

As in the case of the Fite Weather Services, the expansion of Agricultural
Weather Services is dependent on an assessment of the intensity of demand in
areas not presently being served. The criticality of demand must be weighed
against other high-priority programs. Continued assessment of the demand for
agricultural weather services and supporiing dissemination systems will -do
much to assure adequaie freeze and frost service in areas of highest priority.

Research

Supporting research concerned with the effects of weatﬁér on growth, repro-
duction and yield c¢f plants and animals’ is being conducted as cooperative
projects by agricultural experiment stations and the National Weather Service.
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VOLCANOES

Federal programs are undertaken to minimize the damages caused by volcanoes
by delineating the hazardous areas, controlling the uses of land in such
areas, and learning to predict eruptions so the areas can be evacuated.

Forecasts and Warnings

Constant observation and research at the Hawaiian Volcano Observatory permits
the issuance -»f warnings of impending eruptions. Occasional short-term

 observations o. the volcanoes of the Pacific Northwest verify their continued
low level of activity.

The USGS staff at the Hawaiian Volcaro Observatory monitors the active
volcanoes Kilauea and Mauna Loa. The volcanically-generated microearthquakes,
ground swelling and tilting, temperature variations, and the type and amount
of material discharged from the vents indicate the level and type of activity.
Upon signs of unusual activity, integrated systems of instruments are deployed
to determine the pattern of activity and changes in rates. Unusual dis-
tortions and accelerations provide an indication of an impending eruption

and early warnings ore issued.

.

Infrared sensing of the inactive vclcanoes of ‘the Parific Northwest detects
changes in distribution and iatensity of "hot spotsa} monitoring of the
miciroearthquaake activity for brief periods at Mt. Ranier, Mt. Saint Helens,
and Lassen Pezk shows a continuing low 1lével of activity. Suspicious signs
of thermal activity, most readily detected by infrared sensors, would be
further investigated by ground surveys using seismic and deformation
monitoring equipment.

In the planned system, surveillance of the inactive volcanoes of the Paciéic
Northwest will be regularized, and the capability to provide intermittent
instrumental monitoring will be extcnded to the existing 12 volcanoes. Sur-
veillance and interrogation of automatic instruments by regular aircraft and
satellite flights are feasible.

Research

Scientific investigations of representative types of volcanoes are yielding
fundamental understanding of the many different phencmena associated with
different kinds of volcanoes. The study of the Jemez Mcuntains, a large
inactive velcano complex in New Mexics, has produced information on structure
and volcanic products that has contributed to the understanding of large-
scale eruptions. Improved models for prediction and intcrpretation are being
developed from the research program.
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LANDSLID:E AND AVALANCHES

Federal programs dealing with the hazards of landslides and avalaaches are
directed toward the preparation of landslide risk maps for all areas of the
U.S. where high susceptibility to this hazard imperils concentrations of
people and important structures, aru toward the conduct of field and labora-
tory research on the causes and mechanics of landslides so as to develop the
capability to predict the time and 2xtent of landsliding and avalanches of
snow and ice.

Landslide Forecasts and Warninge

Forecasts and warnings of landslide are not feasible. However, their impact
on life and property can be mitigated by risk assessment programs which are
discussed later. ]

Avalanche Forecasts and Warnings

The Forest Service of the Department of Agriculture now evaluates the snow
avalanche hazard at specific heavy-use areas such as ski operations in the
western U.S. Also, close cooperaticn is maintained with state highway
departments, mining comnanies, and with several university snow research
prcgrams to predict avalanche hazard at specific mine sites, railroads, and
highways. No general predictions are made for back-country or other less
used areas.

Experienced observers have developed sufficient skill to evaluate subjectively
the hazard of snow avalanches in their immediate areas. General- knowledge

of weather conditions, recent and predicted snowfall, and observation of
naturally occurring avalanches lead to subjective predictions and consequent
control action. Data on weather and snowpack condition (depth, density, -
strength) are gathered in many areas, but are used'mostly to supplement sub-
jective field observations and to focus attention on likely trouble spots.

Under extr:2me .conditions, general warnings of possible avalanche activity are
issued through the National Weather Service facilities for broader areas.
National Forests and universities cooperate in this warning situation pri-
mariiy in the States of Colorado and Washington with other states involved
from rime to time.

The Forest Service i, now collecting weather, snow, and avalanche data at 42

‘locaticns in 12 western states as a step in the development of an "avalanche

hazard rating index." The data network represents a widz variety of con-
ditions across 25 degrees of latitude and elevations up to 11,300 feet in
Colorade. \

Plans are to continue with the development of the avalanche hazard rating
index to provide a quantitati/e evaluation of avalanche hazard. Preliminary
simplified models are ready for testing in some areas. Eventually, an
avalanche hazard rating index could be used with a mountain weather forecast
to mrovice an avalanche warning service for the western United States.
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C. WARNLING DISSEMINATION

Effective dissemination is a vital part of the warning system. For maximum
use, warnings must reach all affected members of the public and résponsible
officials with minimum delay and must convey uaximum understanding. This is
ne&essary to allow adequate lead time for making decisions apd for taking
protective actions to mitigate the effects of the disaster. Dissemination
as discussed in this Plan includes communication systems used for the
reliable exchange of information among the waraing offices.

Radio, television, telephone and teletypewritar systems that are currently
available for dissemination of natural disaster warnings were all designed

to serve multi-mission roles. Each routinely provides general weather
information and forecasts to special user groups in addition to disseminating
warnings. None of these systems is complet:. 05ince each primarily serves

a different group, they need to be expanded aad all must be used to insure
maximum warning coverage until a unique warning dissemination system is fully
implemented and proven. Such a system with a 24-hour alerting capability
could satlsfy requirements for som2 of the nultiple systems now used. In-
crea: od use of National Warning System (NAWAS) circuits and public law en-
forcement networks is needed for interstate and intrastate coordination of
warnings and for greater feedback on the adequacy of warnings during rapidly
changing situations.

In 1971 the Administration completed a review of national policies and pro-
grams for use of telecommunications to provide rhe American public with
warnings of an enemy attack or of potential natural disasters. Emphasis

was placed on systems capable of being extended directly into the home

and operating 24 hours per day. A basic - _v1cnal policy adopted is that

the acquisition and use of a warning receiver by any citizen shall be a volun-
tary decision on the part of ghe individual.

It was concluded that the Decision Information Distribution SygLé& (DIDS),

an on-going program of the Defense Civil Preparedness Agency (DCPA), appears
capable of meeting the requirements for a natural disaster warning dissemin-
ation system in terms of coverage, geographival selectivity and rapid response
time. This system is being developed, and limited area testing will start

in the spring of 1973. Meanwhile, NOAA in cenjunction with NASA has studied
the féhasibility of a Disaster Warning Satellits System (DWSS) for both the
dissemination of natural disaster warnings aud the collecticn of data and
feedback information before and during natur:l disasters.

Because wmany citizens may not acquire a DIDS warning receiver, the use of
the disseminaftion systems listed in the accompanying chart will continue to
be required for effective warning disseminaticn. The chart summarizes the
types of warning information transmitted via the various systems.

A brief discussion summarizing the applications of systems listed on the
chart follows. A wore complete description of each system is given under
each major subdivisicen of svstems.

(¥al
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TYPES OF WARNING INFORMATION

SYSTEMS USED FOR
WARNING DISSEMINATION
‘ "
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49 @y u n g
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Radar Reporting & Warning Coordination (RAWARC) Teletypevriter
Natwork NOM/ WS X X X X X
Service A (Natiomeide Aviation veather, teletypevriter system) FM _ x oyl
Service ( (Natlcawide general veather telotypentiter systea) , : 3wl x x X
Service 0 (Natiomvide veather teletypewriter circuit carrylng 2
international reports) , P X
NOAA Weather Wire Service (National teletypewriter network) NOAA/NWS X X X X X3 wfk
The Natfonal Waraing Systen (MWAS) (National telephone network) % DCPA L
u o ' ‘
o Mublle Contact Systens; (Local Comunity)
VHE-PY Radlo Contnuous Weather Transuissions NOAR/AWS XX b
Multiple Access Recorded Telephone Announcement Systens NOAA/NWS X X
Mass Yedla (Raddo, TV, Newspapers, Press Wire Service) Comareial
Interests X X oOoX X X
S{rens DCPA X
Dectsion Information Distribution System (§IDS)
(prototype under developuent) . DCPA (Systen will be tested soon)
Disaster Warning Satellite System | NASA/NOAA (Bedng studied)

[L Tornado and severe local stora watches, ate included in state forceasts when appropriate, ,
[1 Uperated through NOASTNWS computer in Washington, ‘
[3 Suppleuented by direct telephone, radiy and telegrarh oessages to fire control organizations.

[& Supplemented by code-a-phone (remotely recorded teleshone) announcements and local direcy broadeasts.
[5 Unscheduled,




The primary means for disseminating natural di . %er warning information to
the news media is the NOAA Weather Wire Servic {"WWS), a teletypewriter
network. The news media perform a valuable publ:ic service by disseminating
forecast and warning information as news. Dissemination directly to the
public is accomplished using multiple access recorded telephone announcement
systems and VHF-FM radio continuous weather transmissions. The National
Warning System (NAWAS) is used to reach public officials.

Warning information and radar reports are exchanged ‘aiong warning offices via
the Radar Reporting and Warning Coordination (RAWARC} teletypewriter network.
The National Warning System (NAWAS),. a telephone party-line network, can also
be used for exchanging warning i formation.

Services A, C, and O are the teletypewriter networks that collect and dis-
tribute basic forecast and warning information and meteorological data to
weather offices. ‘

These basic systems are supplemented as required for dissemination to special
user groups. Fire-weather warnings are disseminated to fire-control organi-
zations via special “fire-weather «:letypewriter circuits; also direct tele-.
phcne, radio, and telegraph messages are used to reach fire-control offices
in some remote areas. [Frost and freeze warnings are disseminated-to fruit
and vegetable growers and to transportation and marketing groups by direct
local broadcasts, teletypewriter, and by code-a-phone (remotely recorded
telephone) announcements. At U.S. installations in the Pacific area tsunami
watch and warning information is distributed primarily through facilities of the
International Civil Aviation Organization and the Depar.ment of Defense, e.g.
the deronautical Fixed Telecommunications Network and the Automatic Digital
Network (AUTODIN); in Alaska the NOAA marine radio system 1is used to supple-
ment NAWAS which does not cover the entire state. Police circuits and Red
Cross comnunications facilities are used to assist in the further<dissemin-
ation of natural disaster warning information received over NAWAS.

'OFFICE TO OFFICE COMMUNICATIONS SYSTEMS
Radar Report and Warning Coordination Network

The RAWARC system is operated to collect, coordinate, and distribute radar
reports and environmental warning information among weather offices. It
provides rapid relay to other circuits and contributes to the coordination

of warnings in adjacent states. RAWARC consists of five teletypewriter cir-
cuits which terminate at Kansas City, Missouri and Suitland, Maryland.

Kensas Citv is the monitoring station and Suitland is responsible for PAWARC
intercircuit relays. During the hurricane seascn, a few stations not normally
‘'on RAWARC are also added. The traffic on RAWARC is basically unscheduled and
is handled according to a priority system. The oniy regularly scueduled
operation on RAWARC is an hourly collection of radar reports which are
relayed to other communications systems as required. Automation and exten-
sion of RAWARC ta 31 additional locations is planned in Fiscal Year 1974,
which will complete the network.
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Service A

Service A is a nationwide aviation weather teletypewriter system managed

by the Federal Aviation Administration (FAA). It is compu*er operated and
designed to serve aviation needs by carrying hourly aviation weather reports,
aviation weather forecasts and warnings, and notices to the NWS, the FAA,

the military, and mass transportation air carriers.

Service C

Service C is a nationwide weather teletypewriter system which carrys surface
and upper-air data; public, marine and other forecasts and some warnings;
river data; and special guidance material for professional meteorologists’ ”
It is managed by the FAA. Most of the data and information are supplied by
the NWS.

Service O

Service O is a nationwide weather teletypewriter network which is used for
the international exchange of surface and upper-air data; aviation terminal
forecasts; analyses and prognoses; and marine reports and forecasts. It is
leased by the FAA and operated through the Washlngton National Meteorologlcal

Center (N.iC) computer by the NWS.

NOAA WEATHER WIRE SERVICE ;

The orimary purpose of the NWWS is to distribute consumer-ordented weather
warnings, forecasts and other important environmental data tc mass news
disseminato.s for relay to the public and various specialized users, usually
on an intrastate basis. Interstate relays are made via an overlay circuit.

The NWWS is now established in a number of states as shown in the accompany-
ing chart. By the end of Fiscal Year 1973, the NWWS will have been imple-
mented either completely or partially in 30 states. Onlv offices of the

NWS, or certain other authorized offices on & very limi‘ed scale, have

direct entry rights on these circuits. The information is relayed between
circuits as required. Local public service teletypewriter circuits are
opeurated by the NWS in the cities identified on the accompanying chart.

These Jlocal circuits serve 241 radio or TV outlets, primarily in states vhere
the NWWS is not yet available.

Plans to expand the NWWS to all of the conterminous states by the end of
Fiscal Year 1978 are based on the assumption that NWWS continues to enjoy
its current relative priority within available funding.

—
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NATIONAL WARNING SYSTEM

The JTAWAS T4 desipgned to provide votirtication of an actunal attack upon the
Unlted States to tederal agencles, the wilitary, State governments, counties
and cities. Under the bisast elief Act of 1970, the use of the NAWAS ia
authorized also for the purposs of - widing warnings to local rofficialsg

in areas endangered by imminent nate sl disasters. As it Is a two-way voice
party=Iine comnunications svstem, the use of the NAWAS additionally fer che
communication of any critical infermation during emergencies is actively

encouraged.

Policics and procedures For the NAWAS are established by the DCPA.  The
system is fuaded by the U.S. Arnyv Strategic Communications Coummand (USASTRATCOM)
which also provides personnet to operate the NAWAS for DCPA.

Three DCPA Hatienal Warning Centers located in protected facilities control
NAWAS . These Warning Centers are designated as National One, National Two
and National Three. NAWAS consists of two separate clrcuits, the control
civenit and the national warning circuit for DCPA to use in disseminating
the attack warning. The national warning circuit may be subdivided elec-
tronicallv into eight area circuits. Each of the eight DCPA Regions control
an area circuit comprising all the warning points (e.g. State Police ilead-
quarters, and selected NNVS Offices) within the geographic boundaries o that
Region,  Within vach State, one warning point is designated as the State
Warniny Point.

National One Warcing Center (or either National Two or Three when acting

tor Nationnl One) can seize the entire system at any time and operate iv as

A single entitv., Within each State, the warnine circuit can be disconnected

to hecome a State wWwarning civenit controlled by the State Warning Point

which s controlled by ranking State authorities. The State Wiaining Point

under this condition monitors both the State Warning Circuit and the National

or Regional Warning Circuit and the tweo circuits can be immediately reconnected.

VAWAS operares 24 pours dailv and terminates at 1,867 warning points throush-
it the Uni: i States.  Appraximately 1,250 of these are located at offi~ .5
ol the stare =olice, municipal police and fire stations., Forty two instal-

Lations are located at U.S. Coast Guard faciiities for alerting s.ips at sea.

Approsimately S0 are located at NWS offices.

Mot warning pointe Capproximately 90%) are providea with emergercy power

For overation of the watting equipoent, and the renaining v ing points
DU rarniel Lo receive It

U
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By joint agreement between DCPA and NWS the use of NAWAS has been cxpanded

to include the dissemination of warnings and other informaticn related to
natural disasters. NWS office with warning responsibilities now have ter-
minals on state NAWAS with . i warning point equipwent.. When usced Vor
natural disaster warnings, the circuit is usually on the 'State circvit’
configuration so that each warning point transuissicn is heard simultancously
by all other-state terminalg. This parcy-line aspect of NAWAS provides an
excellent method for collecticn of Feedback informaticr by BWS offices when
storm reports are made to various control points. fse of the system for this
purpose is being given special attection by both DCPA and NWS because such
feedback is difficult to obtain by ony other means. Do addition, the NWS
operates 43 interstate terminals tor warning Jisscmination in adjacent states.

In some communities outdoor sirens ma, ve accivated dircctly from the location
where the warning is received. Similarly, warning points located at State
Police Headquarters normally use State Police radie and/or teletypewriter
networks which provide a‘gapid means of dissemination throughout the State

to local governments.

Expanded uses of NAWAS now planned include: ifnstallation in one NWS otffice
in each state of a drop on the NAWAS circuilt in an auvjorining state; and use
of NAWAS tor intri-NWS coordinition of disaster infornation.

Im summary, NAWAS is composcd of individual circuits In each state and various
other circuit configurations permit the tvihg-in of tae different states
and regional arcas when appropriate.

PUBLIC CONTACT SYSTEMS

These systems are desicred to reach as much of the public as rapidly aos
possible with warning information so that precautionarv measures may be
taken against the threatening weather event. Except in the case of sirens,
the public nmust initiate actiron to receive tho warning. The following
public contact svstems are emploved:

Vior-Rd o Continuons Weather Tronsmiasions
~— 0 make weather and river inforwation available to the publiic
24 hours a dav and to provide positive alert by demuting receivers
to witrn of hazardous conditions;
Multiple Access Recorded Telephone Announcoment Sy tens
~= to provide the public with a means for dire:st access to current

warnine, forecast, and observation informacion on »n on demand"

basis by telephone;
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Mass Media (Radio, TV, Newsypapers)
\/A -
-—- to reach as manyv people as rapidly as possible through the vol-
untiry dissemination of warnings by radio and televisiorn .with
inereased dissemination provided by newspapers; and

Sirens i

-= to give communities a rapld and effective means of warning
individuals in large urban areas who may not be listening to
radio or television.

VHF-FM Radic

The NWS vperates 63 VHF-FM radio systems which transmit continuously the
latést forecast intormation to the public and selected public groups, such
as marine interests. Locations are shown in an accompanying chart. “Taped
messages are repeated every four to six minut.s and are updated at appro-
priate intervals. Thev are amended as needed. The transmissions are broadcast
at lrequencies. of Lul2.55 Mz and 162.40 Miz from NWS offices, providing
weather information »ver an area of about a 40-mile radius. Added dissemin-
ation is obtained by local radio and TV stations copying and re¢broadcasting
the material. Ideally, this is an cffective warning dissemination system
becanse transmissions are not disrupted bv overloaded circuits, and the
weather transmissions are continuous.

An added feature of this system s its alerting capability. The NWS office
is able to turn on sgpecially designed radio receivers by means of a trans-
mitted tone signal. This signal 1s transmitted at 1050 lertz for three to
five seconds befor2 announ:ements of hazardous weather conditions. The tone
signal turns un radios to alert schocis, hospitals, churches, and other
places of assenbly, public utilityv units, emergency forces, and news media

to be ready for critically important weather messages. Tone-alert receivers
are used extensively bv such groups, for exanple, in Kansas City where the
VHF/FM radio svstewm has been available for several years. Public use of this
alevting capability s cxpected to expand rapidly ag more manufacturers put the
specially Jesigned recoivers on the market.

Recorded Telephone Anrouncerents

Multiple Aceess Recorded Telephone Aunouncement Systems provide one of the
most accessible devices for disseminating weather information to the public.
These systems are very effective for disseminating information on disasters

csuch as huarricanes and severe winter storms, but they are of limited use in

"shert-fuse' situations such as tornadoes. Since the NWS has a limited number
of personr.l to answer the telephone, recorded weather announcements that

can serve . large numbeér of persons simultaneosusly.are used. Three types of
systems are included: large volume WE 6-1212 type, low volume type, and large
volume type with abbreviated forecasts. ’ '
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The large volume WE 6-1212 type of system can handle 200 to 1,000 calls
simultaneously, These systems normally have announcements (30 seconds or
less) of interest to ti general public and are provided bv the telephone
companies as a public service in 19 cities whose locations are shown on an
accompanying chart. Forty more installations are planned in FY 1974. In an
average year, about half a billion calls are handled by these systems. As
many as 668,000 calls have been handled in one 24-hour period by the Wa hing-
ton, D.C. system during periods of threatening weather.

The second type of recorded telephone announcement system, which is operated
by the NWS from {ts service offices, is a low volume, limited access system.
This system normal!ly hand . s 2-10 calls simultaneously, and 1is used for local
forecasts and specializer cather information, such as motorist forecasts,
marine forecasts, and extended weather outlooks. Announcements on these
systems are from one to three minutes in length. Telephone numbers are listed
in local telephone directories. Locations of these systems are shown on

thie accowmpanying chart.

The third type of recorded telephone announcement is provided by large volume
answaring svstems which provide abbreviated forecasts for the géneral public.
These systems each contain 1,000 prerecorded forecast and warning messages
which are programmed automatically into the system upon receipt of coded
messages from the NWS forecast offices. The abbreviated forecasts are
generally preceded by sponsored messages. These systams are installed

and operated by teiephone companies.with funds obtained by selling sponsored
messages. These devices are not placed in NWS service offices. Telephone
numbers are listed in local directories.

Mass Media

Disseminati. a of warrings through the mass media (radio, TV, newspapers)

is accomplisned through the media's voluntary cooperation in distributing
warnings received on the NWWS or the national wire services (AP, UPI).

The national wire services generally carry, as bulletins, the weather warn-
ings received from the NWUS.  In most states, the wire services obtain weather
warnings over NOAA-vperated local teletypewriter circuits or the WWS.

Upon receipt of weather warnings over the NWWS or the national wire services,
most broadcasters voluntarilvy disseminate warnings affecting listeners or

“viewers in their areas. The management of specified broadcast stations at
the 'state and loca’ (or area) level mav, at their discretion, release the
Emergency Action Notification to participating stations in conjunction with
weather watches and warnings. In addition, the Federal Communications
Cgmmissinn (FCCY has anthorized standard broadcast dayiime radio stations
to opera’ - outside their normal broadeast times to inform lisueuners of
hazardous environmenta! conditions, if regular, unlimited-time service is
‘nonexistent, inadequate frorm the standpoint of coverage, or not serving the

- public need. A number of broadcasters monitor the NOAA THF-FM continuous

transmissions in their areas, and rebroadcast forecasts or warnings received

via this aervice,



The print media, by its aature, cannot respond adedtately to weather warnings.
Newspapers are not intended to be used for warning dissemination. They can
provide useful general information such as for certzin wiater storms and
hurricanes, providing a sufficiently long lead time is available. They can
be very useful in such slowly developing situations by furnishing information
essential to understanding broad weather trends and instruction and guidance
on safety rules and protective measures. However, the print media are not
suitable for warning dissenination.

Cable television offers considerable potential “or dissemination of forecasts

and warnings. Several cable television syster now have independent capa-
bility to zontinuously display weather forecasts and warnings for their areas
on dedicated "weather channels'". Forecas"s and warnings are obtained via the

NWWS and are displayed until updated.
Sirens

The siren system, programmed and installed under DCPA management, is designed
to give local communities a rapid effective means of warning individuals.

It is intended for use in densely populated urban areas as the most cost-
effective mechod of reaching the man-in-the-street who may not be exposed

to warnings broarcast by radio and TV.

The siren system would be used in ¢ njunction with the NAWAS for dissemin-
ation of an attack warning. A recent State—by;State analysis of a test of
their joint use revealed that 28 percent of the U.S. population would receive
an attack warning within three minutes of its issuance on NAWAS, and 45 per-
cent would receive it within 15 minutes. Activation of the sirens is con-
trolled at the community level and may be done from one or more points,
varying by communities. This makes the sirens available fo=' local use in
warning of impending natural disasters or other civil emergencies. In some
instances, sirens can be activated directly by the National Weather Service
facility responsibie for issuing warnings of severe weather or/floods in the
area.

Unti) a reliable, unique warning dissemination system is avaiflable to meet
the requirements of the public for weather warnings everywhere, a mix of
NOAA VHF/FM radio continucus weather transmissions, multip access recoirded
telephone announcement systems, mass media (radio, TV) 4Hd sirens is needed.
However, no matter which system is used, the prompt }nd effective dissemina-
tion of warnings of ''short-fused'" phenomena such as,/tornadoes will be a
challenge, Tt is planned to expand the VHF/FM Radfo network to a total

of about 175 through Fiscal Year 1978. These stafions will be located

in most of the large urban areas, éspecially thosk frequently affected by
weather disasters, and in coastal areas having large amounts of fishing

and recreational boating. The tclepheone industry recently established
procedures and policies for tne eipansion of multiple access recorded
telephone announcement systems sponsored by telephone companies. NOAA

will cooperate with the telephone industry to increase the availability of
weather and river information including warnings through the additiou of
teleplione recorded announcement svstems to complete about 70% of the

planned svstems through FY 1978. The mess media (radio, TV) are expected
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to continue their most vital, voluntary cooperation as a public service.

The only planned expansion of the outdoor warning system is the addition

of siren coverage to satisfy the requirements of projected populaticn growth
and urban development. [Expansion of siren coverage relies on availability
of local funds matched 50-50 with Federal funds provided through DCPA. ’

DECISION INFORMATION DISTRIBUTION SYSTEM

DIDS is a new, low frequency, high reliability, high survivability, auto-
matic broadcast warning prototype System being developed by the DCPA. The
DIDS w:. designed specifically to provide a capability for simultaneous
nationwide issuance of attack warnings. Critical elements can be protected
from blast damage and electromagnetic pulse effects of nuclear weapons.

The specifications include a capability to demute receivers and deliver
warnings by voice, teletypewriter and remote siren control 24 hours a day.
The system was engineered for use also in distributing warnings of severe
weather and other natural disasters on a highly selective area basis.

If fully implemented, population coverage in th: conterminous United States
would be up to 99% for siren corntrol and up to 97% for voice messages. A
systems plan and transmission ccverage are shown on accompanying charts.

For civil defensce, the warning cculd be initiated :rom any of the 3 National
Warning Centers. Studies are under way to determine optimal means to initiate
severe wers~her warnings. The first distribution facility is under construc-
tion at Edg.:od, Maryland. This facility will cover a l0-state area and 1ig
expect.d to niart test transmission in the summer of 1973. ‘

As currently planned DIDS will consist of three systems: a Control System
made up of warning centers operating consoles in real-time system operations

di -lays, leased wire services, and 2 high power (200KW) low frequency

(b1.15 kHz) control transmitters; 2 Distribution System consisting of 10
nedium power (SOKW) low frequency (167, 179, 191 kHz) c¢istribution- trans-
mitters which provide 48-state coverage; and the Receiver System consisting

of voice receivers, voice plus teletypewriter or tape record,/nlayback receivers
and automatic control units for community sirens and city sirea systems. The
Control System activates the Distribution System nand the latter activates the
Receiver System.

Presenc plans call for approximately 20,000 voice receivers, 12,000 voice

plus teletyv: ewriter or tape, and 5,000 siren controls. Receivers can be lo-
cated ar national, state and local emergency operating centers, federal and
state agencies, national and local warning peints, state adjutant and military
headquarters locations, and broadcast radio and television stations. Receivers
can be "turued on' (demut ') or "turned oft" (muted) remotely by the DIDS

s which provide for acri-

transmission system, in accordance with preset code
(national, regional, state, local) and/or

vation of recelvers geogtaphiically
in acco dance with function (goverament, public, industr+, military). A
given receiver miav te equipped for activation on eleven of th: codes.
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SYSTEM PLAN FOR DIDS

3 WARNING CENTERS

NONAD - TEXAS — MARYLAND i

¥

WIRE LINE NETWORKS

AT&T - AUTOVON

FECEIVER OUTDOOR SIREN

10 DISTRIBUTION STATIONS

DIDS TRANSMISSION COVERAGE
High Reliability Service
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Similar receivers for use by the general public are under development and are
expected to have a low first cost when produced in borge quantities.  How=

-

ever, use of the olbS will recuire optional procurviment of recveivers by users,

DISASTER WARNLNU SATELLLTE SYSTEM

[n 1 coordincted cofdort, IhA

oave cornducten prelivinary nvesti-
a Disastear

suniearions sateliite

gations of the reasibilicy of nsiog oo
Warnine Satellite Svstem (DUSS) to sclectively broadeast disaster warnings.
fe] . B

The requiretents [or o propo.oced DUSS mipht also Toebudes
- disaster comnunications among Weother Scervice Feree st Offlces,
Weather Service Ortfices, Natlonal Warnin., Centers, River Forecast
Conters, Weather Service Meteorological Observatories and local areas;
- a means for alerting the general peablic as to what to do when a

disaster strices;

- osvster Por collecting data o F veedb ek intormation upon which

decioions to Issue warnings are based:
= broadiast= of wedather forecasts and cnvirveonnental informaticn.

Data collected durin.s Jdi st er accurrence g othreats would include infor-
mation from spottor potworks consic ting o1 poitee, fire, civil defense

and local authori fes: oo harricoate reconneissanee alrverafe; and from
some 20,0000 quron, ! sata collection platforns,

The potential advantapes of the application of satellise technology to
disaster warning have been investizated in preliminary studies which
indicate the desirabilicy and need vor further, more detailed studv.
Therefore, feasibility scudies, basod on N0AA developed system requirements,
have been initiated. S0AA is te fund these studics in FY 1974 while NASA is
to provide technical suppert as requested and as resources permit., Results
of the teasibilite study will be weigned in evaluating the desirabilicy of

developing a4 propesal a0 DULL o the 19ED e,
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Part IV - Community Preparedness

Community preparedness functions are readily separated into two areas,
assessments and planning. Just as monitoring is the basis for ;- :diccion

and warning services, assessments .ce the essential first step Lo the
preparation of adequate preparedness plans. The programs for the preparation
of risk assessment information carried outr by each of the agencies on the
dirfereat types of disasters are discussed in this saction.

The OLP Report to Congress on Disaster Preparedness identified the need

for preparedness plans at all levels and strongly emphasized the need at

the State and community tevel. OEP coordinates planning at the National
level and by memorandum of understanding has delegated to DCPA the responsi~
bility for developing a coordinatzd Federal program for planning assistance
to | cal cormunities. The DCPA effort to provide Local Government On-Site
Operational Assistance involves planning for both wartime and natural
disaster emerpencies. Because of the major NOAA role in na*ural disaster
warnings and parallel responsibilities for preparedness planaing for natural
disasters, extensive DCPA/NOAA ceordir--ion is conducted. A formal agree-
ment is being developed to establish standard procedures for interagency
DCPA/NOAA coordination at National and Regional levels and NOAA participation
in DCPA On=Site Assistance.

A, ASSOESSHENT

Asses ments of the threat of natural disasters are essential to support

che preparation of adequate preparedness plans at all levels. Risk assess-
ment becomes the primary tool in mitigating the impact of those disasters
for which timely and reliable warnings are not usually available. Federal,
Stare and locil community governments must assess and- evaluate the poten-
tinl disaster 1} ks to which they are exposed before planning requirements
and resource priorities can be determined. The requirements even extend

to individuals as thev weigh the needs for storm proof construction,
ivaurance and porsonal srotective shelters.  To satisfy these requirements,
risk assessment program  are conducted by Federal agencies. A discussion
0¢ rthiése programs is given in the followirg maragraphs.

HURRITCANES AND STORM SURGES

Assessmerts of the threat of hurricanes and storm surges 2re esscvatial to
adequate protection planning at the community and state level along the
roaszal zones. To satisfy these requirerents the NOAA National Ocean
Survev has A contimiing progran for the preparation of hurr ane evacuation
charts for the Gulf of ttexico and Atlantic coastlines. Charts have been
compleced for three sections cof the Gulf coast and will continue until the
entire coastline has been covered. These charts provide basic guidance

for developing ¢vacuation plans, especially in the densely populated areas

with low elevations. In some areas of high population density horizontal
ovacuation mav be i, actical such as in Dade County, Florida where full
71



The raging Susquehanna River flooded by Hurricane Agnes caused millions
of dollars of damage to Wilkes~Barre, Pa.
Official U.S. Coast Guard Photos :
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assessment of the threat has led to the development of a vertical evacuation
plan. Flood plain management studies done by the Corps of Engineers help
delineate the danger zone and assist in the designation of evacuation routes.
The NOAA Environmental Data Service furnishes statisticel data on the

frequency of occurrence and severity of storms by coastal section for u:: in
risk assessment and policy considerations on building codes and land use
programs.

TORNADOES AND SEVEEE LOCAL STORMS

The National Weather Service maintains and publishes statistics on the
frequency of occurrence of tornadoes and savere local storms for use in risk
zgsessment and preparedness plannimgs Be~czuse tornadoes are small, violent,
nevealop rapidiy and are of relatively skort duration, neither evacuation nor .,
voarding up measures are practical means of redur.:yg'the damages and deaths
they cause. Thus, mitigation of their impact on economic losses is almost
entirely dependent on the availability and proper use of risk assessment
information.

SEVERE WINTER STORMS

Assessment of the potential risks of severe winter storms and the development
of preparedness plans to mitigate their ‘impact are vitally important to a
wide cross-section of economic and social activities, the general

public and g: ~2rnment at all levels. Although the actual destruction they
cause may be ._.ght by couparison with hurricanes or torradoes, the economic
losses due to severe winter storms reach major proportions. The costs of
cnow and ice removal, agricultural and livestcck los:zes, curtailed industrial
production and reduced retail sales amount to many ni'lions of dollars each
year. Risk assessment information to Support prep.:-.uness planning in the
form of statistics on frequency of occurrence, severilty and duration of
severe winter weather is furnishei by the Envircnmental Data Service.

RIVER AND FLASH FLOODS -

7lood control measures of a preplanned permanent nature as well as land usc
programs regulating building by location or design are effective in reducing
the loss of life and propertyv due to floods. Such actions must be based on
an assessment of the thrza: or risk for each locality. The Army Corps of
Engineers, tne U.S. Geological Survey and the Department or Agriculture have
active programs to furnish information needed for such planning purposes.

To assist in flood pialn management, the Corps of Engineers publishes floed
plain information reports for communities with flood ,problems. - Some 5200
localities ‘have been so identified. The Soil Conservation Service, USDA,
provides gimilar flood hazard information to rural commurities as by

products of efforts directed toward survey, analysis and monitoring conducted
for other purposes. The USDA program is complementary to that of the Corps
of Engineers and is closely coordinated with the latter agency. In addition,
the Corps responds to thousands of requests each year for interim information

on specific Jevelopment sites and short stretches of streams .- "~ast.
Throuy'. its bureau of Reclamation the Department of Interior ~ts and
73
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operates systems of dams, reservoirs, and water conveyance systems in 17

" Western States and Hawaii. Their multi-purpose nature provides regulatory

features for flood control. The U.S. Geological Survey also has a flood
plain mapping program to ald in identifying areas of flood inundation to-
support community planning.

EARTHQUAKES

Earthquake assessment programs are directed toward providing information on
the expected recurrence of damaging earthquakes, their probable magnitude,
descriptions of significant geologic features and the response to zones

of diff~rent geologic materials to seismic excitation. Basic information

on hazard assessment is presented as maps such as the accompanying seismic
risk map, and other products especially designed as inputs to land use
planning (zoning) and specifying engineering practices and construction
standards (codes) to insure that earthquake hazard is evaluated in determin-
ing acceptable use of land in hiy' risk areas and critical structures reflect
latest knowledge in damage resi=!..ce fechnology.

Information on earthquake recurrence, damage patterns, ground amplification,
faulting and c¢rier crustal deformation, and geologic mapping is considered
in preparing s«ismicity maps, seismic risk maps, and geologic hazards maps.
Efforts are underway to identify further specific information needs of local
officials, engineers and scientists.

The essential elements of earthqauke hazards assessmeut are included in the
program ¢f the National Center for Farthquake Research, USGS. Integrated
studies are conducted utilizing geologic and seismic techniques on such
topics as: delineation of active faults; estimation of earthquake
recurrence intervals, maximum magnitude, and bedrock ground motion; influence
of soil conditions and geologic setting on ground motion and failure; post-
earthiquake field investigations of damaging earthquakes; earthquake predic-
tion; and earthquake control. Critical data are gathered by an extensive
instrumentation system of over 200 seismographs, tiltmeters, magnetometers,
and strain monitoring networks, and comprehensive mapping programs to delin-
eate the physical properties and behavior potential of geologic deposits in
critical localities.

Under OEP contract, the National Oceanic and Atmospheric Administration
(NOAA) completed a damage analysis study for a range of earthquakes (6, 7,
and 8.3 on the Richter scale) on the San Andreas and Hayward Faults in the
nine-county far Francisco area. With completion of the NOAA study, OEP
organized 4 planning group composed of 29 Federal agencies to prepare a
Federal earthquake response plan for the Bay area. Concurrently with the
Federal effort, the State of California, under contract with OEP, is
developing a State response plan for that area. Pending completion of

these two concurrent efforts by the fall of 1973, an interim Federal response
plan is beiny prepared to support S.ate operations in event of an earthquake.
The techniques evolved in this study will be applied to other high risk areas
in the United States.

Assessments of any current damaging earthquakes are provided through a
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SEISMIC RISK MAP
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Seismic risk map {or conterminous U.S., developed by NOAA/National Ocean Survey

and issued in Januarv 1969. Subject to revision as continuing resecarch war-

rants, it is an updated edition of the map first published in 1948 and revised
in 1951L. The map divides the U. S$. into four zones: Zone 0, areas with no
reasonable expectancy of earthquake damage; Zone 1, expected minor damage;
Zone 2, expected moderate damage; and Zone 3, where major destructive earth-
quakes may occur.



Assessments of any current damaging earthquakes are provided through a
program of comprehensive, real-time, reliable information t. disaster relief
agencies, scientists and the public. This information in 'i+ s the location,
-magnitude and effects of damaging earthquakes to enable Fe*. al, State, and
local officials to marshall their resources for prompt relief of disaster
victims and for planning the economic recovery of the devastated areas.

This service iéﬁbrovided by the National Earthquake Information Center,
Boulder, Colorado, which receives seismic data from a number of obserwa-
tories and locates by computer all magnitude & 1/2 and larger earthquakes
around the world and many magnitude 5 and above earthquakes in the conter-
minous U.s. Within one. to two hours after the event, NEIC reports this
information to the OEP, Red Cross, State AID Disaster Relief Coordinators

and other emergency, scientific, and vublic information channels. Damage
reports, when received are disseminated to the same recipients. Domestically,
these releases are by telephone and over the RAWARC network, and internation-
ally over the World Meteorological Organizations Clobal Telecommunication

System.

Data from the U.S. National Seismic Observatory Network (31 stations) and
from the cooperating World-Wide Standardized Seismograph Network Stations
and other stations are used to provide an international'Preliminary Deter-
mination of Epicenters' Service, which inzludes publications at bi-weekly
and monthly intervals summarizing recent earthquake events. These data
support seismicity studies and construction of regional seismicity maps.

Presently, a network of 700 accelerographs and displacement meters
principally in the western U.S. with some in the east and in South America
supports assessment of intensity of seismic events. These instruments are
variously placed in buildings and other structures and on different types
of ground. Additionally, there are 400 seismoscopes, an inexpensive
instrument giving supplementary information from one point on the velocity
spectra.

A program of contracts and grants with universities, engineering firms and
consultants is undertaken to provide specific answers to questions of
interest in the risk and hazards assessment program. This includes engineer-
ing damage assessments after destructive earthquakes.

Present products and services are useful but the optimum form for this
information is still being developed. Basic data are inadequate for many
geographic areas, and hazards evaluation and mapping programs are needed

for completion of detailed assessment in all high risk areas within the

next two decades. A greater density of instruments is also needed to develop
a more thorough knowledge of seismicity in the lower magritude range which

is essential in the development of seismic risk maps on regional and local
scales.

Future USGS efforts will be directed toward assessment of hazards and
publication of detailed regional and local risk maps of all wnoderate to

high risk :reas, incorporating the best technology available from all sources
inside or outside the govermment. This program will be accelerated through
the use of contracts when possible.
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Tsvnami damage Kodiak, Alaska 1964.
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All significant earthquakes will be promptly reported through the MEIC which
will accelerate the collection and delivery of field and damage data to
disaster relief agencies by using automated collection and computer process-—
ing of data. Also, detection services will be augmented including seismic
monitoring, development of advanced techniques for location and description
of earthqurkes, and improved capability for data display and cissemination.

The monitoring networks of strong motion instruments will be augmented and
extended. The number and location of stations is the subject of a joint
study by NOAA, !ISF, and the Committee on Seismology of the National Academy
of Science. Approximately, 890 instruments will be added through FY 1978,

Supporting research needed for improved assessment services includes the
development of improved techniques for use in the earthquake hazards
assessment program with emphasis on improving the significance of data
presented on risk maps in terms of its practical applicability to real
problems; research by the National Earthquake Information Center in techniques
to allow rapid estimate of damage for a given magnitude and location, in ways
to improve both routine and special hypocenter determination and in improved
damage information collection systems; and the development of sy tems of un-
manned or remote reporting sensors for intensity and strong motion data, as
well as routine observations.

TSUNAMIS

Assessment of the potential risks of tsunamis is important to the preparation
for essential decisions and actions when tsunami watch or warning bulletins
are issued. The community at large needs to be informed of tsunami danger
areas. Qne method of servinwg this need has been utilized in Hawaii

where maps of possible tsunami inundation areas are printed in the telephone
directories. The State of California Division of Mines and Geology is
attempting to delineate tsunami hazards in California. The U.S. Army Corps
of Engineers is undertaking studies with a view toward assessment of possible
tsunami inundation over an extended period of time and also the design of
protective structures to reduce tsunami damage.

VOLCANOLS

The areas that have been devastated by past volcano eruptions are mapped to
delimit zones subject to the recurrence of a disaster. In Hawaii the results
of active volcanism are fairly obvious but human activity tends to encroach
on quiet portions of the volcano flanks. In the Pacific lorthwest, several
volcanoes are inactive but not dead; some areas susceptible to disaster have
not been recognized and risk mapping provides the basis for planning land use
and evacuation routes. Federal programs for risk mapping -are the responsi-
bility of the U.S. Geological Survey.



LANDSLIDES

Landslides represent a widespread danger to life or loss of property in the
U.S., particularly where they occur as secondary effects of earthquakes.
Slides are generally localized and do not occur frequently in most localicies.
Warnings of landslides generally are not feasible but have been issued where
ground cracking has been observed. Local surveillance suffices in many. areas.
Tt is therefore important that local officials, builders, disaster-prepared-
ness organizations, and the community at large have available and use maps

and reports which locate and analyze the nature and extent of the landslide
risk. This information must be presented in such terms and such form that

it is comprehensible and useful to the intended users. Federal programs

for landslide risk mapping are the responsibility of the U.S. Geological
Survey.

Areas known 'to be susceptible to landslides because of events in the
historic past are subjected to visual surveillance by special groups such
as higbwsy maintenance crews and forest rangers. Areas unusually prone to
slides, like the California coastal areas, are being mapped to delineate
potential slide sites. A few potential landslide sites are instrumented to
detect early signs of movement or conditions which promote movement.

A more systematic analysis of available information on landslides and slide-
prone areas would yield a better assessment of the national distribution of
risk. This would permit extension of mapping piograms to additional areas
of known susc:ptibility and the delineation of potential slide sites would
sharpen the surveillance and assist in land-use planning and in engineering
degign. Suiltable sensors, especially for ground water conditions, should

be systematically used in high-risk areas where concentrations of populatic.
or important structures are imperilled.

Sensors to monitor groundwater conditions in slide-prone areas are being
investigated. Aircraft and satellite surveying and monitoring systems are
under study as alds in identifying slide-prone areas and observing changes
i{n their condition. Research on the mechanisms and geometry of different
kinds of slides and slides generated in different geologic materials will
yield improved models for predicting landslide conditions.
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B. PLANNING

The effective mitigation of the impact of natural disasters depends in large
part on the adequacy of community pians for action when disasters are expect-
ed and when they occur. Comprehensive, reliable plans are essential for -
developing the high degree of responsiveness far marshalling of resources

and for coordination of actions on an emergencv basis. In recognition of

the importance of community planning the Federal goverment plays a major role
in assisting planners at the State and local level. A discussion of the
Federal Agency programs in community planning follows.

FEDEFAL

"The Disaster Relief Act of 1970", Public Law 91-606, 91st Congress, S. 3619,
Dacember 31, 1970, establishes broad Presidential powers "**to provide an
orderly and continuing means of assistance by the Federal Government to State
and local goverrments in carrying out their responsibilities to alleviate

the suffering and damage which result from such disasters by ——=m—=mem-- en~
couraging the development of comprehensive disaster relief plans, programs,
and organizaticns by the States; and achieving greater coordination and
responsiveness «f Federal major disaster relief programs ---." Executive
Order ¥o. 1157%, January 5, 1971 providing for the Administration of the
Disaster Reliel Act of 1970, delegates to the Director of the Office of
Emergency Preparedness authority for all actions concerning assistance to
State.and local governments in preparedness planning and coordination of
Federal Agency -vograms; and delegates to the Secretary of Defense authority
for actions couvvwrning the use and availability of the civil defense
communicating s-satem for the purpose of disaster warnings. Reorganization
Plan No. 1l of 1273 which is not yet fully promulgated will assign to the
Department ¢f ‘lhusing and Urban Development most of the authority and
rLSpOnSlbllL'" -or disaster planning and assistance now assigned to the

Office of Imuryincy Preparedness.

The Office of ‘uergency Preparedn:ss is engaged in a series of inter-
agency commiti+.: planning actions at the national level directed toward
assisting commnity efforts to achieve better preparedness plans and
capabilities i» cope with natural disasters. The CEP Report to Ccngress on

Disaster Prepa:uodness in January 1972 may well be termed a 'landmark
study' for its tomprehensive treatment of the total disaster preparedness
problem. Amon: other things, it pointed to the need for improvement in

disaster prepd. zdness planning with the gireatest need at the local level,
and full couru.r:ation of Federal agencies programs with State and community
programs. »wili2 coordination at the national level is carried out through
a series of in.eragency committees chaired by OEP, responsibility for
Federal progians community preparedness at the loc2. level has been

assigned tc DCYA as a result of bilateral agreements between the Director
OEP and the Secretary of Defense.

LOCAT, .

"Planning is
i

¢senitial for any region or community likely to be affected by
a disaster S|

der to determine what preventative and protective measures
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can and should be taken before and at the time of a disaster. *%**The
greatest need is at the local level##*%. "

The above quote is from the Office of Emergency Preparedness (OEP) 'Report
to the Congress on Disaster Preparedness,' dated January 1972. The Defense
Civil Preparedness Agency (DCPA) strongly endorses the statement above and
recognizes that there must be renewed efforts upon the part of the Federal
Government in this area of concern. The current redirection of effort of
civil defense aims at improving the ability of local governments to respond
rapidly and effectively to save lives and protect property in the event a
locality is threatened or actually hit by any kind of disaster--whether a
major peacetime emergency or enemy attack upon the United States.

The DCPA concept of civil defense today is that it must be an integral part
of society: that it give the taxpayer a continuing return on his invest-
ment-—and that it can be useful as protection in peacetime disasters as
well as insurance against the effects of nuclear attack. The major element
in the DCPA new program to reach these goals 1s on-site assistance.

The objective of On-Site Assistance (full title: Local Governmernt On-Site
Operational Readiness Assistance) is to help local governments

(countries, cities, towns) in improving their capability to conduct co-
ordinated operations in emergencies, including natural disasters and other
peacetime emergencies as well as nuclear war. This priority effort is one
of the primary redire~-jon activities which began in FY 1972 and is being
emphasized for FY 1973. It is described as "individualized on-site
assistance by Federal and State staff membeis to selected localities in
assessing their existing level of operational readiness and in preparing
and executing plans to improve readiness."

Oh-Site Assistance involves direct on-si:e (at the locality) Federal and
S:ate effort, and consists of a number of specific steps, such as assessing
existing capabilities (for example, emergency communications); surveying
local needs (for examle, warning systems) and developing action plans to
meet requirements ident. “ied. The aim is to give concrete and immediate
assistance, in addition to comprehensive long-range readiness help, taking
maximum advantage of existing Federal, State, and local resources; e.g., the
surplus and excess property programs, and planning, training, and technical
assistance. Thus, where on-site review shows gaps between resources and

the potential emergency need, DCPA financial and technical assistance
programs, training and education facilities, and 'surplus and excess property
programs can bring assistance. Whenever possible, other Federal agency
resources are tapped to reach the gnals of increased local emergency opera-
tional capability.

Achievements in On-Site Assistance during its brief history are encouraging.
As of January 1, 1973, visits by joint Regional DCPA/State cviil defense
.teams have been made or scheduled for 412 localities in 49 states and 136
Action Plans have been approved. These are the instruments designed to help
the community develop readiness to cope with both peacetime and war disasters.
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This joint Federal, State and local effort in emergency preparedness will

be coordinated at the national level in accordance with procedures established
by the Office of Emergency Preparedness, Under DCPA leadership, coordination

at the local and regional levels with field offices of other Federal agencies
will insure full exploitation of their disaster related programs in the com-
munity prepdredness effort. This coordinated effort will direct special
attention to the need for effective svstems to disseminate warnings at the local
level. These programs of the Departments of Agriculture, Commerce, Defense,

and Interior, and the Tennessee Valleyv Authority and River Basin Commissions

are described briefly below:
Department of Agriculture (USDA)

The USDA has the major role in programs for watershed improvement. These
programs are intended to reduce water and sediment runoff, maintain desirable
streamflow conditions, protect water quality and maintain soil quality at a
high level and control erosion. The program zlso includes autherity to spend
a cotal of $300,000 annually to undertak. emergency measures (Flood Control

Act, June 28, 1938).

Potential avalanche and flood source areas and areas which exhibit character-
istics associated with mass earth and ic2 movement and flooding are identified
as a part o: the normal geologic, hydrologic and soils inventory actlivities.
Information provided by these inventories are used in land use planning where
the hazards from these naturally occurring phenomena are fully recognized.

While not necessarily a hazard imposed by catastropliic events, information
related to ice conditions on lakes, ponds, and rivers and on water quality
are an important part of the Forest Service effort to detect and alleviate
hazards to isers of the National Forests.

Hazards imposed by glacial activity are also of direct concern to the Forest
Service. An operating plan has been developed to avert a potential disaster
related to an increasingly active glacier in Alaska. A proposal to monitor
glacial movement has been developed to provide predictions as to anticipated
changed conditions and to provide a base for evaluating alternative means of

mitigating effects.
Department of Commerce (DOC)

In addition to providing the nation's warning service of impending natural
disasters, NOAA has active programs designed to assist communities and
individuals in preparedness planning. 1In recognition of the extensive NOAA
responsibilities in community preparedness, a DCPA/NOAA memorandum of under-
standing on program concepts and coordination procedures has been developed.
In addition a full-time NWS liaison position has been established at NCPA
Headquarters to give impetus to the program.

NOAA's preparedness programs are carried out primarily through the field
offices of the National Weather Service. At the community level activities
are directed at three objectives - public education on personal safety rules
and protective shelters - fast reliable warning dissemination - and plans for

post disaster activities.



The National Weather Service has‘gn active program directed at public educa-
tion and safety. Informational book’ets, pamphlets, ~nd posters on natural

_ disaster safety precautions are widely distributed through NWS field offices
and local government and civic groups. Films, records, and spot announcements
for radio and TV are also used. The program is jiven emphasis seasonally for
different types of storms in the areas tney most frequently occur through
presentations by NWS representatives at various civic group meetings, special
news media broadcasts and community preparedness planning meetings.

Hurricane preparedness specialists have been assigned to each of the five
Atlantic Burricane Warning Offices to assist commuuities in their areas of
responsibility in organizing their preparedness efforts. Additional special-
ists are programmed for assignment to Weather Service Forecast Offices each
year through 1978. These specialists emphasize the need for fast, reliable
dissemination and adequate disaster plans as they work in close covordination
with the DCPA On-sSite Assistance effort; perform surveys to determine
requirements for flash-alarm devices; assist communities in developing
self-help flash flood warning systems; train tornado and severe storm
spotter:s and organize reporting networks; participate in public education
progrars on the threats of each type disaster and personal safety rules for
each; and advise and assist local and state authorifies in planning and
establishing emergency procedures and factilities.

Corps of Engineers

The U.S. Army Corps of Engineers has the primary statutory responsibility
for the development and construction of engineering flood control projects
and the operation of rivel regulatory works on "tributaries of navigable
rivers". Exceptions are areas of the Tennessee Valley Authority and certain
areas in the west under the responsibility of the Department of the Interior.
During the period of a flood or flooding potential, the Corps relies on
information furnished by the National Weather Service to carry out 1its flood
control operation of reservoirs and evaluate the need for emergency actions

such as sandbagging.

To assist in flood plzin management the Corps of Engineers publishes flood
plain information repcrts for communities with flood problems. Scme 5200
localities have been so identified. The S5oil Conservation Service, USDA,
provides similar flooc hazard information to rural communities. The USDA
program 1s complementary to that of the Corps of Fngineers and 1s closely
coordinated with the latter agency. In addition, the Corps.responds to
thousands of requests each year for interim information on specific develop-
ment sites and short stretches of streams or coast.

Department of Interior (USDI)

Through its Bureau of Reclamation, the USDI constructs and operates systems
of dams, reservoirs, and water conveyance systems in 17 Western States and
Hawaii. Their multi-purpose nature provid=s regulatory features for flood
control. The Geological Survey also has extensive flood plain mapping programs
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TOOLS of FLOOD PLAIN MANAGEMENT for the reduction of Flood ‘Damage and Humen Suffering

MEASURES TO MODIFY FLOODS OTHER
are oftfiirequired to alleviate existing problems and MEASURES
sometimes to forestall future problems . . .« oid the Flood Plain

occupant in coping
. with floods + - «
L EDUCATION
& TAX
<L B \ } = RESERVOIRS ENLARGEMENT ADJL’S’,"ME'NT.S"
MEASURES TO REDUCE vuineraBiLITY FLOOD
TO FLOODS provide for a future with more freedom INSURANCE
from flood damage. often & minor cost and with little
odverse effect on the environment « « + + & .
REBUL ATIONS N ;Véggggﬁ ‘;
{ZHNING, BUILDING “ODES, SUBDIVISION) S ME (5
' FLOOD PROOFING » RELOCATIONS - S:\IGE’;SF'LOONW PLANS
«-URBAN RENEWAL *

”

Houses normally high and dry above Bushkill Creek, Esston, Pennsylvania
are easily accessible by beat during the 1955 flood.
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to aid in identifying areas of potential flood Inundation for community
planning. Mars showing the areal extent of the flood of a size that has «
one percent chance of exceedance in any vear are prepared at a rate of about
1,000 per vear on a 1:24,000 scale.

Tennessee Valley Authorirs (TVa)

The TVA is responsible for flecod protecticen in the Tennessce River Vallev
(TVA Act of 1933). Flood protection encompasses an extensive multi-purpose
river regulatory system of 30 dams and local engineering wark providing
flood protection along 750 miles of the Tennessee River.

River Basin Commissions

The Water Resources Planning Act of 1965 authorized tne establishment of
federcl-state cemmissions for reporting to the President through the Water
Resources Council. These commissions consider the problems of flood hazards
on a regional vather than a local basis and are concerned with the entire
range of water control and associated land use to provide integrated manage-
ment oa a regional basis. All levels of government are involved in this
coordinated approach to water management and flood control.
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Part V - Program Implementation

Costs and Benefits

This part of the Plan presents the implementaticon costs of progranms planned
to satisfy unmet needs and a description of the expected benefits. It has
been prepared in three sections. Section A contains actions programmed by
each agency that respond to soecific findings of the OEP Report to Congress
on Disastef Preparedness. Section B represents each agencyv's costs and
Section C describes the antinipated benefits of the pianned programs.
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Section A

ABALYSIS OF OEP FINDINGS S FEDERAL PROGRAM INCREASES FY 1973-FY 1918

FY 1973 PROGRaM INCREASES

FY 1974 PROGRAM INCREASES

FY 75-78 PROCRAM ESTIMATES*

' REMARKS

11-2

[Msaster preparedness plans and
prograns of many states and
localities need to be fmproved.
To help accomplish this, PL 91-
606 authorized matching funds
for the development and main~
tenance of State disaster plans,
The recent steps by OEP and the
Councll of State Covernments to
provide guldance and encourage-
ment to the States to upgrade
State and local disaster plans,
uith greater emphagis on pre-
paredness, should lead to
community and natiomeide
improvenents:

1-1{d)

Possible way to reduce the de-
velopuental perfod for flood
control projects s to increase
(OE survey and funding recor-
nendat fon authority for flood
projects beyond 1 million and
{ncrease annual limitation for
such projects beyond 325
nillion,

321

The {lood mapping program (Corpg
of Engineers, National Oceanic
and Atmospheric Adoinistration,
and U.$. Geologleal Survey)
should be emphasized, with a
capability to permit production
of maps on the scale of one incH
to 400 feet (1" = 400') for
utban and urbanlzlng areas

1

DCPA
Defense Civil Preparedness
Agency is sending On-Site
Assistance Teams to local
governzents to (1) assess
existing capatilities, (2) to
survey local needs, and (3)
develop action plans to meet
requireneats {dentified, This
redirection of effort lnvolves

most DCPA progrems and no fundg

are programped specifically for
On-Site Assistance Teanms.
NSE

Interdisciplinary research
study on earthquake prepared-
ness (0/50)

Legislation is pending in

Congress to extend the standing

COE authority to S2 millien,
The progran provides a statu-

condret small flood control
surveys and develop projects
wittin the coat limitstions,

N0AA, USGS
This is a relmbursable program
funded by HUD,

COF
The COE flood plain mapping
service 15 a funded program In
response to local and Federal
agency requests received, The
progran identified possible
extent of floading and can be

used for planning purposes, as

NP
Continue Study (0/25K)

*ote: ALl program costs show
(personnel/$000)

NSF

nin

Complete Study

parentheses are

NOAA

Continue program - include
other coastal reglons -
include improved analyses
for tides and surges.

COE

‘Progran s funded annually

| on the basis of requests

recelved and cannot be

- | projected realistically,
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ANALYSIS OF OEP FINDINGS VS FEDERAL PPOGRAM INCRPASES BY 1973-FY 1978

FY 1973 PROGRAM INCREASES

FY_1974 PROGRAN INCREASES

FY 75-7P PROGRAM ESTIMATES*

REMARKS

3243

Szall Watershed Programs of DOA
were not adequately funded in
past years but funding level
for 1972 1s adequate, Adequate
funding of these prograns
should be continued, to enhance
the Seneficlal effects on flood
abategent a3 vell as on the
environment.

32-4

Cons{deration should be given
ir staffing the River Forecast
end Warnjng System as required
to expand services to all
geographical areas and to
ensure that all River Forecast
Center can give exteujﬁed hours
of service when necessary.

-5

The hydrologlc data networks of
the National Weather Service do
not provide adequate coverage
and rely mainly on manual
reading and reporting of data,
A complete network would be an
expansion from 3,500 to 10,000
river and precipitation gager,
with 2,300 gages automated
through the NOAA Geontatjonary
Operational Envirenzental

“Satellite (COES) system and

another 2,500 automated using
ground communicatlons,

C0E (cont'd.)

well as commmity zoning, but
15 not an agency flood warning
progran,

NSF

Land use planning studles,

boa

Program will be continued with
budget requests to meet knom

and anticipated requirements,

NoAA ..
Automate 175 river and rainfall
stations for relay of data via
elther GOES or dial telephone
(0/220%),

Curtently, 750 of the present
5,500 gages are equipped for
telemetering of data by tele-
phone or by radio,

XM
Increace Staff at Portland and
(/acinnati RPCo to provide
evening & weekend operations &
begin implementation of
improved hydrologic models
(8/313K). Conduct dedicated
research progran on special
hydrologic forecast problem i
Alaske, (1/150K)

KM
Automate 175 river and rainfall
stations using either satellite
relay or direct dial telephone,
Procure 10 snow-storage gage
stations (1/505K),

*Note: AlL program costs show
(personnel/$000)

NOM

Pstablish full river forecast
service at Utsh, Nevada, Arizona
and in parts of J other states
In the inter-nountain area and
complete ntaffing at all River
Porecast Centers to provide
evening and weekend forecast
coverage, thus completing this
service at all R¥Ca,

NoAA

Automate collection of hydro-
logic data from about 1,200
additional sites,

Install about 1,500 river and

- {rainfall stations.

Initiate development of hydro-
loglc instruments vith improved
rellability.

Introduce new remote sensing
techniques for evaluation of

water content of snownacks.

{n parentheses are

MM

Progran through FY 1978
completes action indicated
in the finding,

(NOAK

Program provides for
automstion of 1,550
stations for a total of
2,300, 3,000 additional
stations are needed as
well ag the automation of
approximately’ 2,200 more
gtations to satisfy

the finding.
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ANALYSIS OF OEP FINDINGS VS FEDERAL PROGRAM INCREASES FY 1973-FY 1978

FY 1973 PROGRAM INCREASES

FY 1974 PROCRAM INCREASES

FY 75-78 PROGRAM ESTIMATES*

REMARKS

3-8

Computer service available to
sone River Forecast Centers is
Inadequate. Tvo renters are
without computer service and
sone others must rely on early-
generation equipment with
lnited core memorv and slov
speed.

2-%

The. {lash flood prediction and
warning progrun has a linited
capablllty to provide technical
assistance in establishing

COE

The COE focorporates stream
gaging in certaln of its river
control projects principally in
the Pacific MW and New England,
The {astrumentation 15 used for
recording conditions and con-
trol decision-making procedures,
aad 18 also furnished to NWS for
use in thelr forecasting pro-
grans,

No progtam expansiung are
planned, Data obtained from DOA
hydrologic stations are made
avalable to National Weather
Service for river and flood
prediction,

L
Provide computer capability at
RECs at Hartford and Tulsa
(0/78K),

NSk
Sponsor basic research to
upgrade hydraulic and hydrologly
podels and to conduet land use
planntng studies (0/100).

Hobd |
Expand staff at ] RFCs, Salt
Lake Clty, Hartford, Tulsa, Ft.
Forth, Kansas City, Portland,

i1
Continue (0/70K).

1.

oA
Expand flash flood varning
gervices beglnning {n those
commurities with the most

*Hote: ALL progran costs sho
(personnel/$000)

EQ&&V
Update computer capability so
ag to convert forecast
operations at RFCs to the
{mproved hydrologle forecast
model, Strengthen supporting
research in specific river
forecasting problem areas and
revige prediction models to
reflect changes in streams and
flovs due to natural and man-
uade changes.

Nk

Continve,

NOAR

Expang the £lash flood progran
to all states by eatablishing
about 200 alarm systems and

w[,in parentheses are

oy
No programed expension
of strean gaging ls
plaaned, Data from any
additional gage instal-
latdon will be made
available to ¥WS through
established coordinating
channels,

YA

About 1,250 more flash
fleod alarm systems will
be needed at the rate of




¢+ AVALYSIS OF OEP FINDINGS VS PEJERAL PROGRAM INCREASES FY 1973-FY 1978

FINDING FY 1973 PROGRAM INCREASES , FY 1974 PROGRAM INCREASES FY 75-18 PROCRAM ESTIMATESH REMARKS
3-8 (cont'd.) NOAA (cont'd,) NoAA (cont'd, NoM (cont'd.) {N0AA (cont'd. )

providing 39 additional
hydrologic specialists,

about 60 per year, and
abotit 20 more hydrologic
specialists will be needed
to install and service

local community systets and
lacks qualified personne! fn
uay Weather Service Offices

and Sacranento, at WSO Jan Juan
and Honclulu, and at M5 Head-
quarters to support flash flood

pressing need by providing
proficiency training for hydre-
logic specialists to carry out
the program, installing 20 alarn

e

to prepare general forecasts
of flash floods.

34
Weather Radar surveillance, and
asgociated radar fascinile
service, for local Weather
Service Offices in many arees
prone to flash floods ean be
significantly improved. Con-
sideration should be glven to:
Expanding the National
Weather Service's radar net-
work by some 25 radar stations
and providing remote readout
from selected Pederal Aviation
Administration radar facilities.
Extendirg the National Weather
Service's radar facsinile net-
vork (RAFAX) to local Weather
Service Offices in araas
vulnerable to flash floods and
nov without this service,

bi-1

The f{rst and perhaps most NSE NSF NSF
crucial means of life-protec- | Basic research to develop >~ | Continue prograss in modeling  [Continue,
tion fron tornadoes is timely | proved atmospheric nodels and | and remote techuology (0/170K)

and accurate varning, Past to improve remote technology | ang engineerdng resesrch ,
technological applications have | methods (0/230K) and engineer- | (0/300K),

resulted in 4 decline fn the | 10§ research (0/100K). YA LNOAA

loss of life; however, there
are new teclinological opportu-
nities that offer substantial
{mprovesent in tornado predic-
tion and vareing,

progran (10/219), install 10
flash flood alarms and procure
20 more (0/116).

MM
Take over operstion of radar at
“ensacola, Fla. from Navy
(1/151K).

systers and wore self-help
predlction systens, Procure 25

nore alarm systems (6/35(K),

NOA

Augnent national radar network
by acquiring WiR-57 radars for
gouthezn Virginia and eastern
Texas (0/420K), Obtain 18
nodern radars to replace
obsolete W 11 surplus equip-~
nent and to f111 gaps in the
netvork (0/1500K). Extend
RAWARC petwork to J1 additional
offices and the Nations] Fac-
sini)e system to 23 more
offices to facilitate prepara«
tion and transmission of
varaings (0/375).

[Tevelop automation of fleld op

operations and services for more
effective application of man-

power to warning preparation,

especially auring emergencies -
(0/400K).

NOM
Complete {nstallation and
begdn operation of east Texas
and south Virginia WSR-57
radars acquired in FY 74, Add
three WER-57 radars in N.Y.,
N. Dak. and Mebr, Procure 48
additional and install and
operate the 66 local use
radars,

Eatablish joint use (with FAA)
radars at Denver and in Alaska,
Complete implersntation of
digitized radar system at each
of 56 WSR-37 sites, Extend
direct radar support through
repoting techniques with 23
additional repote transmitters
and 54 recorders, Add 60
Instant Replay Devices to all
Network Radars, Provide 28
video integrator processors,

]

Complete AFOS with 1nstallation%
at 227 locations,

Mote: All program costs showi
(personnel/$000)

them,

11

{n parentheses are

)._'.‘4 .



<6

FINDING

f

ANALYSIS OF OEP FINDINGS VS FEDERAL FROCRAM INCREASES FY 1973-FY 1978

FY 1974 PROGRAM INCREASES

FY 75-78 PROCRAM ESTIMATES*

k=1 (a)

An Incressed number and {mproved
quality of radar installations
would fmprove detection, intca-
2iev, and movement of severe
storns, which is the basis for
tornado prediction,

be100).

The planned Geostationary
Uperational Environmental
Satellite will improve early
observations of severe storms
developments and thereby enhance
the forecasting of possible
tornadoes.

FY 1973 PROGRAM INCREASES

NOAR

See progran opposite finding
32-9 under River “'~ods. Obtain
detalled vind measurements
within severe storos by using
Dopplex radar techniques to
{mptove mderstanding of storm
processes (2/501K).

/\

§OM
Cont{nue procurement of GOES A
spacecraft (0/1,200K) and
{nitiate procurement of launch
vehicle (0/1,400K). Continue
procuresent of GOES comand and
data scquisition equipuent
(0/2,400K); complete staffing
needs for support of one GOES
operation (21/263K). Continue
procurepent of display equip-
nent for use vith SHS/COES
(0/270K); provide personnel to
gtrengthen warnings staff to
utilize SMS/GOES data (13/270K)

NOAA

Continue development of Doppler
radar applications (0/100K).
Conduct research and develop-
pent of operational systems to
explo ¢ recent breakthroughs in
acoustic sounding and optical
1idar tachniques for remote
neasurepent of vertical vind
profiies and design an RF sea-
scatter radar for remote
wapping of vave height direc-
tional spect.'m for sea waves.
(0/650K).

NOAA
Complete G0ES A spacecraft and
initiate procurenent of GOES B
& C spacecraft (0/1537K); con
plete OES A launch vehicle
(0/1535K); fund GOES A launch
service (0/1000K); GOES ground
equipnent (0/1823K); staff and
equipnent for field operations
{109/1997K); comnd § data
acquisition (33/503K); data

I processing (36/1210K); planning

6 {mplenentation of systems
(14/223K), 1108 sowding data &
information from higher lati-
tudes will supplegent GOES
data: Polar-orbiting space-
craft, lamch vehicles, launch
scrvices, ground equipment
(0)5722K); develop remote
sensing techniques and apply
data more effectavely (12/. '5K)
Provide staff & equipment to
utilize data from GOES & IT0S
(14/970K).

NOAA

In addition to program opposite
par, 32~9 under River Flouds,
develap *wproved dynamic and
statisticsl prediction models,

NOAA
Maintain 8 2-GOES operational

continuing oonitoring eysten
glving conplete coverage over
the .5, (up to about 55° lat.)
and adjacent vaters, Righert
priority needs include hurricage
location and severe local storms
and tornado detection, Procure

|oMS/coeS display equipment for

27 additional forecast offices
and provide staff for operation
and maintenance. Follow-up to
Disaster Warning Satellite Study
and development of the Disaster
Warning Satellite to be coordi~
nated with the DIDS system

pr. .otype installation by DCPA,
DIDS and NNS are proposed for
use in disseminating disaster

varnings.

WNote: ALl program costs shaul in parentheses are

(personnel/$000)

NOA
See program opposite
finding 32-9 under
River Floods.

N0
The 2-GOES system 18
expected to be
operationa] beginning it
FY 1974 and continuing
thereafter, This
satisfies finding.

P
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FY 1973 PROGRAM INCREASES

FY 1974 PROGRAM INCREASES

ANALYSIS OF OEP FINDINGS VS FEDERAL PROGRAM INCREASES FY 1373-FY 1978

Y 75-78 PROCKAM ESTIMATES*

REMARKS

4h=1 (c)

Expansion of NOAA's communica-
tions facilities would improve
tornado varning “stvice:
specifically, (1) the Weather
Wire Service, which provides
varning messages 0 the news
medla, and (2) the VHY-FM Radfo
Network, which provides contin-
uous severe weather broadcasts.
AMso, additiona! DCPA Na.lonal
Warning Systex circuits, planned
for imgtallation in Weather Ser-
vice Offices and :ommunitizs,
will provide interstate connec-
tions for speeding the warning

_process when tornadoes cross

State boundaries.

bb-1 (d) Y
Adoption of a low-cost ratlonal
vatning system, such &s the
Civil Defenge Deci<ion Infor--
nation Distribution Systew
(Din8), including {nstallatiew
of home recelvers, would be
especlally ugeful in tornade
varning.

NOAA
Extend NOAA Weather Wire to 5
States and District o. Columbia
(6/240K),

DCPA

Added 76 National Weather Ser-
vice Stations to the DCPA
National Warning Systems giving
them +, total of 225 Statlons on
the system. The program is
funded through Department of
Arwy, This increased FY 73
funds by $40K.

0cPA
A related but separately funded
program (100K in FY 72) recom-
mended by OTF is undervay in
DCPA to develop low cost home
rece{vers for the general
public, (0/SBLK® & prototype of
flrst low frequency radio dis-
tribntion facility will be
deployed at Edgewood, Md,

NOAA
Provide new NWWS service in 4
additionai States end complete
3 other States now partially
serviced (22/550K); auguent 6
turrent VHF-FM systems and pro-
cure equipoent for 7 sdditional
atations (6/300K).

DCPA

National Weather Service
stations will be added to the
National Warning System (NAWAS)
wiere needed vhen determined by
DCPA {n consultation with DCPA
Reglons, the States and the
National Weather Service Head-
quarters. In those areas where
DIDS is in full operation, the
use of that system may be
effected to the extznt advan-
tageous,

Py
Continue engineering test and
evaluation of DIDS.

hows
See atudy of a Disaster Warning
Satellite System under 44-1 (b)

*Note: ALl prograr costs shew
(personnel/$000)

oM .
Complete vemaining States with
full NOAA Weather Wire Service,
Continue implementation of VHF-
¥ throughout the U.$, by in-
stallation of approximately 119
additional stations.

NOAA

Cont {nue Disaster Warning Study
See [inding 44-1 (b).

‘

{n parentheses are

NOA
Installationsof VHF-FM
stations at the rate of 20
per year will be needed
for 5 years beyond FY 1978
to cnaplete the program,

o
See finding 44-1 (b).

e
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bi-1 ()

Alternat Lve moans Lot trange
mlsulon of tornado {nformatlon
and {ndependent eaergency power

" goureey are essentlal because ul

frequent dlstupt lons durbng
sevpre SLOLDS,

it |

flie Federai Government has been
belpful, but could tmrove [ts
Asslatance programs for Loridy
preparedness by providing
tinanclal asslstance and
tochnleal advlce to the Sates,
through WAA, fur the establish-
aent of tornado preparedness
tralning programs for focal
covermnent of flelals and members
of yolunteer secvlee organizas

rions,

a1

More exact predletion ob
lurtfcane's course, land{all,
and destruet b potenttal s
needed 50 thot evgenatfon and
EROTRONCY BeAbuTes can b Laden
with preater confidence and
eroented with maxine thorough-

RIANRN

LAY OF R FINIINGS VS FEDERAL TROGRAK INCREASES BY 1979-EY 1478

) THOGKA TREASES

Ik

Operate ground systems Lo
acquire Information from GOES
(V127K) . wtaff to analyze and
Interpret WES dota for hurrl-
cane watnli (20/246K), See
rolated WEs progran {n
rnadues and Windstorns,

fY 1976 PROGRAM. INCREASES

FY 75-76 PROGRAM ESTIMATESH

REHARKS

oML

Install automatie telephone
mavering service at 40 largest
clties not now served (0/100K);
provide emergency pover unlts
at & WS offLces (0/100K).

NOMA

hasign 14 consunlty prepareds
nesy spectalists to 14 WSFOs to
vork with State civil defense
and, DCPA representatives;
prepate Inforsation panphlets,
brochures, and other material
for public {nformation (145208

i

Irocure and suart Installation
of AWRS (afrborne sutomated
data acquisitlon syaten) on RFF
alreraft to provide bagkup
support to DOD weather recon-
nalesance atreraft (0/3600K),
Proci one nodern four-englne

Mote: ALl program costs showy
(personnel/5000)

o

[nerease access by the public to
ali types of weather Infornat fon
through additional teleph me
announcepent systens in about 60
cities and provide services <o
about 10 Cable 1V systess. Equip
additiona’ offices and Lmprove
emergency pover facilities at 40
of Lcea and fyrnish 47 vore
offices with evergency radio
comuntcattons, By Ft 78 the
energency power program will be
complete and communications pro-
gram vill be approximately 851
touplete for key centers, Fore-
cast offices, and WSR-57 radar

. Mnatallations,

o
Aisign spectalists to 38
addi:tonal offfces,

NOM

Procure three AWRS for install-
atton of Afr Force alreralt to
augnent hurricane detection,
tracking, and warning capabliity.
Complete the fngtrvmentatlon of
NOAA wlrcraft,

Develop {mproved dynamical

[n parentheses are

[NC4A ,
Telephone énd CATV dissen-
fnatdon requiresents will
continue to evolve a4
population grows and urban
areas develop, Install 8
additional sets of
eme-gency radio equipnent,
This will complete the
progran for major centers,
forecast offices and radar
dnatallations, This plan
13 nov being reviged and
exsanded to dnclude all
weather service offices
with varning responsi-
{11t les,

NOM
Bage progran in hurricane
research will be continued
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ANALYSTS OF QEP FINDINGS VS FEDERAL PROGRAM INCREASES FY 1973-FY 1978

FY 1973 PROGRAM INCREASES

FY 1974 TROGRAM INCREASES

FY 75-78 PROGRAM ESTIMATESH

REMARKS

3-1

Much of today's capability to
{orecast a hurricane event fatls
to be tranglated Into effective
reaction slmply because the
speciiic vulnerabi}ities and
rec~reeg of local areas are not
auequately agsessed, The program
drected by NOAR for clevation
mapping should be furthered, and
cooperat{ve arrangements, with
appropriate Incent{ves and
assistance, should be made with
State Jurisdictlons to speed the

~effort,

NOAA (cont'd.)

44=1 (b), Lncrease capabillty
for testing and evaluating new
or nodif{ed nurerical modela
ptior to operational use, Thia
should give forecasters
{mproved guidance. The National
Meteorologlcal Center 1s
wrking with the small-scale
storn features. Work will also

" continue on the limited fine-

pesh model, paving the way for
better resolution of weather
patterns when the next
generation computer becomes
avallable. It 1s anticipated
that significant improvements
In the model products will be
achleved as a direct result of
satellite sounding data now
available for operatlonal use
from NOAA=2 (B/800K).

Noad

Base program included {n
Coastal Mapping and Boundary
Surveys 16 funded at a level of
100K, No increase planned for
A UIEN

NOAA (cont'd.)

alrcraft to replace one of
thies obsolete RFF alrcratt
(0/5165K) . See related GOES
progean 1o Tornadoes and Wind-
storms 44-1 (b), Continue NMC
developnent of numerlcal models
(0/1250K) .,

N0
Continue base program for
construction of hurricane
evacuatlon charts at rate of 12
to 15 charts per year, No
{ncrease planned for FY 1974,

*Note: ALl program costs show
(personnel/$000)

{NOAA {cont'd, )

techniquea for predicting hurrl-
cane movedent and behavior,

See also GOES display equipnent
program in 4é~1 (b),

NoaA
Cont{nue base program for con-
gtruction of hurricane
evacuatlon charts, Increase race
to Jb charts per year. Prograu
goal 1s to construct 200 charts”
covering Gulf and East Coast
flood prone areas.

i

in parentheses are

NOAA
Goal is completion of
basic chart program for
Gulf and East Coasts {n

S years. Continue at sane
level for other areas and
for chart updating,
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ANALYSIS OF QEP FINDINGS VS PEDERAL PROCRAM INCREASES FY 1973-FY 1978

FY 1973 PROGRAM _INCREASES

FY 1974 PROGRAH INCREASES

FY 73-78 PROGRAM ESTIMATES*

REMARKS

23

Public Lnformation prograns can
and should be improved {n signi-
fleant measure by existing
public and private agencles with
facts already known.

54-b

In view of the enormous benef{ts
that would come from modifica-
tlon or neutrallzation of hurei«
canes, research in the fleld of
weather wodlflcation way have a
very favorable cost-benefit
potential, The present state of
the art for hurricane gecding
Indlcates a 10 percent reduction
of hurricane damage may be
achlevable, Federal projects In
waather modiflcation cen be
relnforced, NOAA and 1ts
partners in Project Stomfury
should seek to develop a seeding
technology and assoclated mathe-
natlcal nodels of hurricanes as
a prelieinary to an operatlonal
capabiifty.

54-8

Despite substantial progress,
there 1s still need for better
understanding of the causes and
pechanics of hurricanes, NOM's
hurricane research programs and
operatlons units ate sound, but
further sclentiflc Investigation
{s needed to develop improve~
wents in prediction, warmng,
and protectior. These will
require equipment for data
collection, real-tiwe rulay and
processing, and comjuter
analysis on a larger scale.

o
During this period and through

FY 78 NOA will conduct theo-
retical studles and fleld
experiments to develop the
technology for moderating the
damaging winds of hurricanes;
deternine the extent of modi-
fication of winds on the
storn's motion, storm surge,
and storm precipitation; and
establish an operational capa-
bility within NOAA for
hurricane moderatien,

&F
Basic Research on hurricene
mechanisns {130K)

NoRA

See ltem on remote sensing
under 44-1 (a). Procure and
install 6 tide and wave gages.

st
Cont.nue research (70%),

"Note: ALl program costs showy
(pavennne!/5000)

gggg

NOAA plans to stand dowr Storm-
fury until it has the resources
to move to the Pacific in FY
1976, where 3 times a5 many
storns eligible for seeding can
be expected each year. The lack
of suitable storms to be experi-
mented on has been the chief
delay in getting results from
Stornfury, Beginning in FY 77,
relmburse Air Force to assist in
Stornfury operations,

NOAA
Procure and {nstall 18 automatic
tide and vave gages and
recording equipvent, Extend
automated prediction wodel for

- |storn surge warnings to addi-

ticnal points along the east
coast,

st

Continue research,

{n parentheses Lre

NOAA

See finding 443 dealing
wich prograws in community
prenazedness,

o
See finding 151-1 dealing
with broad programs in
weather modification, The
planned withdraval of DOD
from Stornfury in FY 197
has caused NOA some
planning problens; in
particular, the planned
nove Lo the Pacific in

FY 1976 will depend
critically on the ability
of NOAA to build up its
alrcraft support fleet,
RFF.

NOAA

Continulng research will
be needed to meet this
tinding, Add § automated
tide and wave gages to
conplete the progran.
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ANALYSIS OF OEP FINDINGC VS PEDERAL PROCRAM INCREASES FY 1973-FY 1978

FY 1973 PROGRAM INCREASES

FY 1974 PROGRAM INCREASES

FY 75-76 PROGRAM ESTIMATESH

REMARKS

n-7

The aumber of fires, frow all
cauges, can oe Teduced or con-
talned by an {sprovenent in the
pregent pradiction, and warning
procedures. A program which
offers a potential for improve-
ment 1s: ‘

11-1 (a)

Completion by the Forest Service
of the nev National Fire Danger
Rating System, with the

" dissenination and use of stand-

ardized procedures by all field
agencies. Development of an
"objective tisk" rating systen
which vould provide more
accurate informatlon of fire
conditions in selected flire
danger rating areas.

11-7 (b) )
Completion of the NOAA

"Pederal Plan for a National
Fire Veather Service" to provide
{mproved and expanded fire
veather service for all fire
control agencies,

B4-1 \

The greatest potential {or
reducing the loss of 1ife and
property from earthquakes lies ir
restricting the use of land in
high-risk areas and in imposing
appropriate structural-engineer-
{ng and materials standards upon
both new and existing buildings.

WA
Complete the development of
Fire Danger Rating Systems,
Implement the System on 100
National Forests., Begin devel-
oprent of automatic fire danger
rating station and fire veather
station (190K).

NSE

Research on fire mechanisms and
smoke effects (100K),

NSF

Reseatch oo Engineering Design
Developnent of Applications and
Information and other relsted
research (3103K).

LJ

l

Continne research (200K).

DOA

Continued {mplementation of the

nev system (50K),

NSF

s
Continue research (80CK).

Note: ALl program costs shiwi
(personnel/$000)

DOA

Refine the system through
evaluation and review, Complete
implementation in all public
lands.

NSF

ESEtinue research,

NOAA
Provide specially trained
neteorologists until 39 National
Weather Service Offices are
staffed to meet the needs for
fire weather services.

NSE
Continue vesearch,

{n parentheses are

NOAA

The progran outlined
completes the action
required to satis’y the
finding.

ﬂ"‘

"’i J

I
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ANALYSIS OF OEP FINDINGS VS FFDERAL PROGRAM INCREASES ¥Y 1973-FY 19/8

!

FY 1973 PROCRAM INCREASES

FY 1974 PRUGRAM INCREASES

FY 75-78 PROGRAM ESTIMATES®

85-2

The greater use of {natruments
13 essentlal to Increasing
knowledge, to providing risk
naps, and to developlng a theory
of prediction--and perhaps con-
trol-~of earthquakes.

85-1

The development of seismic risk
naps ls an essential flrst step
{n hazard reduction and pre-
paredness planning.

USGs
Install selamographs, tilt-
neters, and magnetometers in
selected reglons of {mportant
earthquake activity; expand
trilateration survey netvork
for crustal deformstion studies
in southern California and
other tectonically sctive areas
(fundings shown under B5-3, &,
and 5).

o
Completed a Study of Earthquake
Losses in the San Freicisce Bay
Area to support planning for
earthquake disaster. relief and
recovery operations, Study and
assess potential damages from
earthquakes,

uss

Gather basic geologic and
se{smological data for detailed
selsnic risk analysis including
active-fault locat!om,

U568
Tnstall additional instrumenta-
tion and expend crustal defor-
pation studles (about 300K),

B
Acquire further geolofic and

selamological data. Translate
results {nto maps suitable for
risk analysis (B50K).

*Note: ALl progrem cost§ shew in parentheses are

" |nitude 3; observatory network

NOAA

Complete conversion of Western
Barthquake Information Exchante
System, Inatall high-senaitivity
long period equipment at 15
observatotles; very low gain
recorders at 5 worldwide stand-
ardized selamic network
stations; ingtall and operate
approximately 100 stations to
complete observatory netvork for
datecting earthquakes of mag-

of 145 stations completed by FY
1978,

U868

Install or redeploy instrumenta-
tion to examine in detail
special problen areas.

i85
Continue data acquisit{on with
{ncreasing emphasis on presen-
tation of results for planning
purposes.

al\ ""

ro I

(pezsonnel/$000)

]
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ANALYSIS OF QEP FINDINGS VS FECERAL PROCRAM TNCREASES Y 1973-FY 1978

Y 1977 PROGRAM INCREASES

FY 1974 PROCRAM INCREASES

FY 75-78 PROGRAM ESTIMATES*

RENARKS

454

At this time, the capability
does not exist to predict the
tining of earthquakes with any
significant degree of certafnty.

A%-h
There s a possibility that
varthquakes can be controlled,

USGS (cont'd.)

recurrence Intervals for fault
rovement, structural setting,
ground motion variation, seis-
alcity, ground failure, and
tectonic elevation changes
(2600K)

UScs
Develop the physical under-
standing and the {nstrusental
means required for forecasting
the time, place, and magnitudes
of earthquakes, and to imple-
ment and evaluate an experi-
mental earthquake prediction
gysten {n centra] Californis;
develop the historical and
geological background for
egt{mating earthquake probabil-
fty and recurrence character-
fstfes (1000K),

NS¥

Research on Earthquake Predic-
tien.

Uscs
Evaluate the feasidbility of
contralling the release of
streds in the upber crust of
the earth by means of theorati-
cal analysis, laboratory ex-
petiment (290K).

1SGs

Further Implement earthquake
prediction program to complete
{nstruentation systems (1000K)

NSF
Continue Tesearch.

usis
IIndertake a svall-scale fleld
experizent {n a rock quarry

(600K)

Wote: All program costs show
(personnel/$000)

USGS

Evaluate results of laboratory
and fleld studies; undertake
{ntensive {nvestigations of
earthquake precursors,

i .
Continue research.

UGS
Drill deep holes into active
fault zones to sample materials
and measure rock properties.

N {n parentheses are

NOAA

Continulng research will
be needed to satisfy this
findtng,

ﬂ’l

o

l
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ANALYSIS OF OEP FINDINGS VS FEDERAL PROCRAM INCREASES FY 1973-FY 1978

FY 1973 PROGRAM INCREASES

- FY 1974 PROGRAM INCREASES

FY 75-78 PROGRAM ESTIHATES® -

85+

The level uf’earthquake afsagter
plaaning 1n most areas of high
sefsalc risk {s not satisfactory,

§5-8

Publle awareness of the threat
posed by earthquakes {s essen-
tial to success in preparing
for them and moderating thelir
degtructive effects,

90-3

Conalderation should be glven to
expanding the landslide program
of the U.5. Geologlcal Survey,
in conjunction with other
Federal and State agencles,

USGS

Develop in collaboration with
other government agencies,
adninistrative, ecanode, and
soclal techoiques by which, the
earth aciences zay have direct
{mpact on reduclng the hazards
of earthquakes (0/100K).

NSF

Regearch on Hazards Identi-
fcatfon {400K):

L
itens under 85-2 also appli-
cable here,

0565
{dentily, charscterize, and map
areas of potential landslide;
develop a basic understanding
of the physical behavior of
rocks and soils under con-
ditions assoctated with land-
slides (vork corried out under

|Earthquake Hazards Reduction

progran).

D0A

Research on avalanche predic-
tion technology will be
expanded,

Us6s
Continue collaboration (0/100K)

[
Continue research (200K).

USGs
Continue landslide studies,

A
Installation of nev snov gage
for test and evaluation,

’

*Note: ALl program costs show

(personnel/$000)

|

1 {n parentheses are

MS_ ‘ |
Increase effortp to incorporate
results of sclentific studies fn
planning for disasters.

KSF

| Contdnue research,

M n

Tuprovenent to NEIC computer
plotting end communications
gysten to ensble faster
dissenination of information to
the public (0/90K).

Hggg,
Continue landslide studies.

o ,

Complete, test and evaluation of
nev gage and prediction
techniques. lmplement routine
varnings program. .

N
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ANALYSIS OF OEP FINDINGS VS FEDERAL PROCRAM INCREASES FY 1973-FY 1978

FY 1973 PROGRAM INCREASEC

FY 1974 PROCRAM INCREASES

FY 75-78 PROGRAM ESTIMATES*

REMARKS

FINDING
10i-1
" Accurate predictlon ¢ -sunaml
vave helght at s . polnt
in the Pacific Yce. . not
. feasible at preser:. .wre iy a

need to reduce the time between
the vccurrence of a tgunanmt-
generating earthyuake and the
warning of vulnera:le areas.

106=1

#ith the exception of those on
the Hawailan lslands, most
volcanoes in the Unfted States
are {nactive, and thus pose only
a relat{vely laten: threat tr
the Pacific Northwest.

Tsunani Research (100K).'

L
W oy

Usts . )
Install earthquake detectors,
tiltmeters, and magnetometers
on four volcanoes in the
(agcade Range for volcano
survelllance {0/170K NASA
transfer funds); conduct {n=
frared monitoring by satellite
of Hawald (0/70K); prepare
volcang hazards map of Hawalt
(0/30K).

5¢
Continue rescarch (250K),

Coptinue volcano monitoting,

*Note: All program costs s
(persorme]/5000)

HOAA

Tmprove timeliness, accuracy and
resolution of tsunam{ warnings
by providing 1n§erface on
sefsnic and tide stations for
relay of data to National Tsu-
nami Warning Center on 3 near
real-time basis using GOES and
complete automatic telemetry
installations at all selsmic and

tide stations. Provide display
and comunications control
equinment for GOES data at NTWC
and inatall dedicated data
transmission line between

¥allops and Homolulu,
ana nev tide and selsmic

stations, Continue studies of
wave shoreline interaction, vave
propagation, and methods of
neasuring the tsunami effects in
the open ocean and reel~time and

‘| computing forward to shoreline

effects,
NSF
Continue research.

Contlnue volcano monitoring,

own In parentheses are

o

finding.

Cont{nulng research {8
required to meer this

Jh
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FY 1973 PROGRAM [NCREASES

FY 1974 PROGRAM INCREASES

FY 75-78 PROGRAM ESTIMATES*

REMARKS

el

The Frult-Frost Weather Service
and the Agricultural Weather

Servicg have provided satis-

factory cold weather prediction
agd vatning inforsation to
gelected areas of the aprl-
cultural community; however,
this service s not provided
countrywide. Completion of the
“Plan for en [mproved Agrlcu!-
tural Weacher Service" will
provide more ~ffective frost e
freeze protection {nformation to
all areas of the United States,
but will require additional
{undlny for completion,

122-2

Droughics do not pose an
femediate danger to 1{e and
propetty, bevause they are siow
fn reaching isaster status;
however, there can be a gerious
econonlc {mpact which develops
over o prolonged perlod In the
drought=stricken area.

1-1

weather modificatlon holds
prozhse of fncreaslag preclp-
{tatton during dry seasons and
reducing the effects of cyclie

~drughts,

J
|
i
|

!
|

Nt

tuddes of long term ¢l
tology effects of droughts
(50K),

1

NOAA

Present NOM program of drought
analyses Wil be continuad,
Base 2/70K.

NsF
Continve studies (50K),

Mok
Accelerate tropleal cumulus
nodiffcation experinent to
agslst prediction of precipl-
tation potential of convective
clouds (0/123K),

*Note: ALl program costs show
[mnvnnnnn 1/¢nAn

NoAA

Complete implementation of the
Federal Plan for 8 National
Agricultural Weather Service In
annual fncrements FY 1976
through FY 1977, Provide service
in Arizona, Ohio, New York,
Lebraska, Hontuna, North
Carolina, Wyoming, [owa,

Minnesota and Hassachusetta,
and expend partial service to
full service in lexas, Missis-
aippl, Hichigan, Tennessee and
Georgla.

NSF
Continue studles,

n {n parentheses are

111inois, California, Wisconsin,l

HOAA

Soe Weather Modification
Findings 151-1, 151-4, OMB
has directed that NOM
restrict Ity preclpitation
enhancement work to the
Florida Cumilus Program
and general research un
cloud and precipitation
physics and the
rod{flcation ef severe
storms,

l,)l\

L
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FY 1973 PROCRAM INCREASES

FY 1974 PROCRAH TNCREASES

FY 75-78 PROGRAM_ESTIMATES*

REMARKS

122-3 (cont'd.)

[alie
J

151-1

Experiments {n weather modifi-
cation Indicate many potential
uses, including the mitigation
of disasters caused by weather
phencoena, There 13 a need for
further examination of the
Federal role in weather modifi-
catlon activities.

151-2 & 151-3

Moreover, the interstate and
{nternactona]l aspects of most
such activities suggest a strong
Federal role In the management,
lcensing, and control of
veather modification operations
should be exercised by a single
sxlsting agency In order to

£ ‘
Drought relief cloud seeding
under emergency conditions,
initiated in 1971, and support
of developing statevidé weather
wdification programs will
continue as requested,

/

NSF

Research on Heather Modifica-
tion including NSF support with
NCAR for the National Hail
Research Experinent (2,000K).
D0A

Development of computer model
of thunderstorn including
electrical processes. Design of
evaluation progran for opera-
tisnal cloud seeding program
(1/30K).

NOM .
Establish Weather Modification
Activity Reporting Office under
authority of PL 92-203, 85
stat, 735 (5/200K).

NS
Continue research (400K),

D0A

Continuation of modeling'and
research on electrical pro-
cesses in convective storms,
Participation in Operational
program in Alaska,

Note: ALl program coats sh
(personnel/$000)

hOMA

NOAA will gain a more complete

understanding of the physical

processes underlying severe

local stores, including wind-

storns, flash floods, lightning

and tornadoes; develop

spproaches to modification of

. |severe séorms; and carry out
fleld tedts of promising tech-

niques.

ES_E .

Continue research,

A}

4

0 -
Develop and implement opera-"
tional program of lightning
suppression. Analyze and use
results of operational progran
evaluation in design of opera-
tional system, :

sou u
A b1l ls under comsideration in
the executive brauch that would
enact Pederal regulatory end
licensing authority related to
veather modification activitles,
and would assign this respon-
sibility to NOAA,

“

ovI in parentheses are

Noa

NOAA responsibilicy for .
gocial, economlc, and
legal studies are being
transferred to the
National Science
Foundation by agreement
vith the 0ffice of Manage-.
ment and Budget,

-\ﬂ
I

]
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ANALYSIS OF OEP FINDINGS VS FEDERAL PROGRAM INCREASES FY 1973-FY 1978

FY 1973 PROGRAM INCREASES

. FY 1974 PROGRAM INCREASES

FY 75-78 PROGRAM ESTIMATESH

REHARKS

151-2 & 151~] (cont'd.)

engure effectiveness and
econozy. This agency would
{aplement provisions related to
Hcenses, pernits, informatlon
gathering, and decision making
The Department of Commerce has
extensive technical knowledge
and experience in the nanage-
ment and opetation of weather
noditication programs and
therefore could be assigned
this function,

151-4
There i3 a continuing need for
coordinatign and integration of

, the actlvitles of the Federal

agencles engaged {n veather
nodifleation efforts,

159-1 {c)

tncorpotation of disaster
research requirements in the
prograw of "Research Applied to
iatlonal Needs” by the Nattonal
sclence Foundation should
encourage and achleve loprove-
nents in disaster research
applications to exlstlng pro-
blems,

H0AA
NOAA continues active partici-
pation in the National Yail
Research Experiment (NMRE), an
interagency program for which
the National Science Foundation
{5 lead agency. FY 73 work and
beyond will be strictly on a
reimbursablz basis.

§5F
Disaster related studtes (50K),

NSF
Continue studies,

*Note: All program costs show
(personnel/$000)

NOAA

The NHRE progran will be parti-
cipitated in on & relmbursable
basis until surcessfully com
leted; the program may continue
through FY 78,

WSE
Continue studies,

n {n patentheses are

NOAA

(MB has ditected NOAA to
drop work on hail suppres
6ion except on a reimbur-
sable basis,




B. SUMMARY OF AGENCY COSTS

Table A summarizes the FY 1974 program funding increases by function for
each agency. In this table, funds for research are included in the totals
for the functions to which the research applies. Tables B, C, D, E, and F

give further details on the various items included within each functio2
for which FY 1974 increases are requested. )
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"BROCRAM TNCREASES BY AGENCY
(in thousands of dollars)
FISCAL YEAR 1974

T0TAL -~ TOTAL
FY 1974 FY 1973
NOAA D0A D0I DOD NSF INCREASES ~ PROGRAM

» WARNING SYSTEM

MONLTORING 1,77 150 300 10 12,17 29,600
WARNING PREPARATION 3,562 1,000 370 5,932 26,057
WARNING DISSEMINATION 1,275 100 700 2,075 20,744
MODIFICATION AND CONTROL 8,888 ~2,750 200 6,338 16,877

o1

@ COMMUNITY PREPAREDNESS

ASSESSHENTS | 850 g1 2,10 5,001 2%,750
PLANNING 520 1,614 10 2,44 18,025
PROCRAM MANAGEMENT | | 2,728 2,128 41,885

TOTAL 25,962 150 =500 5,513 3,760 34,885 205,013

NOTE: Research funds for FY 1973 - §27,273 and FY 1974 - $4,885 are included in the
table. NOAA figures do not include cost of ITOS Satellite Program

Table A
//;4;3 5

o

=)



MONLTORIN

FY 1974 INCREASES
(In thousands of dollars)

NoM  DoA  DOI  NSF IOTAL

0 GEOSTATIONARY SATELLITES 7892

0 RADAR . 1920

o HYDROLOGIC NETWORK AUTOMATION AND EXPANSION 505

o FLASH FLOOD ALARMS ©125

0 SOLID EARTH MONITORING NETWORKS 300

o 'FIRE DANGER RATING SISTEM 100

o REMOTE SENSING RESEARCH 650

o TORNADO DETECTION RESEARCH 110
o FIRE DANGER RATING SYSTEM RESEARCH 50

0 SATELLITE SENSOR DEVELOPMENT 625

TOTAL FY 1974 INCREASES 11,717 150 300 110 12,217

B TOTAL FY 1973 EXPENVITURES 29,402
(I70S SATELLITE PROGRAM NCT INCLUDED)

Table B

‘ Full Tt Provided by ERIC.
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WARNING PREPARATION

.FY 1974 INCREASES
(In thousands of dollars)

) ! NOAA DOI - NSF  TOTAL

COMPUTER TV 1,250

SATELLITE DATA DISPLAY EQUIPMENT 970

FLASH FLOOD SPECIALISTS , 229

COMPLETION OF NAFAX _ } ' 150

EARTHQUAKE PREDICTION . 1,000

IMPROVE RFC OPERATIONS | 463 -

TOKNADO MODELING AND PREDICTION RESEARCH o 100 150

AUTOMATION OF FIELD OPERATING SERVICES (AFOS) 400

EARTHQUAKE PREDICTION RESEARCH 150

HURRICANE MODELING AND PREDICTION RESEARCH o 70
TOTAL FY 1974 INCREASES " 3,562 1,000 370 4,932
TOTAL FY 1973 EXPENDITURES ‘ 26,057

Table C

| Sy
Moy
-




WARNING DISSEMINATION

FY 1974 INCREASES
(In thousands of dollars)

NOAA DOD  DOI  TOTAL
NOAA WEATHER WIRE SERVICE 550 ‘
VHF/FM RADIO _ ‘ 300
AUTOMATIC TELEPHONE 100 .
‘ .

RAWARC EXPANSION AND MODERNIZATION 225 -
EMERGENCY POWER AND COMMUNICATIONS 100
NAWAS ' '628 )
DECISION INFORMAIION DISTRIBUTION SYSTEM - | ~181 e
PUBLIC RESPONSE . -+ L . o 228 100 /
DISSEMINAT}ON AND PUBLIC.RESPONSE RESEARCH 25 ‘_'\

e TOTAL' FY 1974 INCREASES 1,275 700 100 '2,075

| TOTAL FY 1973 EXPENDITURES ) 20,744‘

Table D




MODIFICATION AND CONTROL

FY 1974 INCREASLS
(In thousands of dollars)

NOAA NSF DOL  TOTAL
o MNMODIFLICATION OF CONVECTIVE CLOUDS 123 '
o RFF MODERNLZAT[ON. o 8,765
o PRECIPITATIUN!Mf&ACEMENT -3,350
O SEYBRE STORM BESEARCH 200 |
0 EARTHQUAKE C%NTROL RESEARCH €00
TOTAL FY 1974 INCREASES 8,889 200 -2,750 6;338
TOTAL FY 1973 EXPENDITURES . '4 16,877

Table K
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COMMUNLTY PREPAREDNESS

o COMMINITY ON-SITE ASSISTANCE
5 TLUNTIC AND ASSESSUENT RESEARCH

o COMMURLTY PREPAREDNESS SPECLALISTS

o TLASH FI0OD SPECLALISTS

o RISK HACPLAG AND LAZARD SSESSHERT PROGRASS
o BARTIUAK? EYCINFERING RESEARC

o MAXLMH FLOOD AYD RUNOFF RESEARC

> TORYADO KTND EFFECTS 0K STRUCTURES RESEARC
+ FIRE NECHANISYS RESEARCH

o LONG-TERM CLIMATE CHANGE RESEARCH

Y 1974 INCREASES
(In thousands of dollars)

LS VR R 11

5,338
-32)
520
(WD) *
850
2,650
10
110
200
30

TOTAL FY 1974 INCREASES

TOTAL FY 1973 EXPENDITURES
Table T

.
L Tuded under HARVING PREPARATLON

. 'y
Q s %
- 1

90 3.0 850 4,813 9,263
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C DESCRIPTION OF PROGRAM BENEFITS

Loss of Tite and property damage could not be completely eliminated even
with a perfect warning svstem, llevertheless, satisfaction of some of the
needs identified by the major findings of recent reports on the present
natural disaster warning systems and on community preparedness activities
could provide more lead-time for protective actions, more accurate warning
information, dissemination of more timely warnings to more peonle, and
increased responsiveness of the general public and of decision makers in
manv disaster-sensitive activities. These would be reflected in reductions
in suffering and Joss of life, in property damage, in disruptions to the
production of goods and services, and in delays in restoring conditions to
ncar-normal after the disaster. Dbjective quantification of all of the
resulting benefits is impracticable. 1TIn a 1972 analysis, "Protection from
Uatural Disasters - Program for the 70'g", losses from natural disasters
were estimated to be on the order of $10 billjon annually and increasing.
Reduction of these losses by 10-157 appears feasible through implementation
of this Plan, A liscussion of specific benefits for various types of
natural disasters follows.

CTROIHTITAL MO T TORT NG

fooreved monitoring Yor earlv detection, and prompt cellection of the
observational data, are basic to a more effective disaster warning system.
Theo increase the lead time for taking appropriate acticns by making
possible the earlier preparation of warnings. Major planned actions in-
clude automation of meteorological, river and rainfall stations; expansion
of the national radar network and increase in the number of radars for
Focal use, esneciallv near population centevs; and use of the proposed nevw
covsodata eoltection capability for quickly gathering data, especially from
remete locations,

Addicional radars will add to the present capability to identify and track
severe loeal storms, including tornadoes, and to detect areas of heavy
rainiall associated wvith flash floods.  Radar observations play an important
nart in the issuance of local warnings for the protection of life and
croperty. Dizitizing and processing of radar data by computer will greatly
cxpand the eftective utilization of the vast quantity of radar data now
reporte:d pomua v,

Progravs to modernize and improve reconnaissance capabilities will provide
more accurate Pixes of hurricane centers and more accurate and timely data
on storm structures and intensitv.  This will improve the ‘~curacy of both
analeaes and forecasts and contribute to research on impr  od techniques.

"imely oand retiahle collection of observations from current reporting,
stations and from automated stations to be installed in data sparse areas
in and immediatelr adiaceat to the United States will improve the quality
o rhe analvses and forecasts and contribute significantly to improving
the timeliness of warnines of short-lived phenomena such as flash floods,

whiocl enn o ant vet be reliably predicted, Applicatiors ¢f near—-continuous



satellite observations will improve the timeliness and accuracy of severe
storm warnings.

WARNING PREPARATION
Hurricanes and Storm Surges

On the average, twc hurricanes strike the United States each year killing
an average of 62 persons and causing hundreds of millions of dollars in
property damage. Endangered persons can be evacuated, and much can be done
to protect property before a hurricane strikes. However, this depends on
whether the public has confidence in the warnings and whether cemmunities
and individuals are prepared to take the necessary precautionary measures.
In recert years the forecast error in 24-hour movement of the hurricane
center has averaged 115 miles. This still results in the alerting of large
areas. This "overwarning" results in some disregard of the warnings and in
unnecessary expenditures and economic loss as people prepare for the
hurricane; for example, by boarding-up windows. Presently, nearly two
million people are included in the area covered by the "average' hurricane
warning along the U.S. coast. '

Development of better numerical forecasting models and automated data
handling and display systems for real-time processing of data frow hurricane
reconnalssance aircraft and satellites should reduce the 24-hour forecast
error. An average forecas' error of not more thaun 75 miles appears to be a
realistic.goal. With more exact predictions of a hurricane's course, land
fall, mazimum storm surge heights and destructive potential will come greater
pubiic coniidence, and community and individual emergency measures will be
undertaken with less reservation and executed with greater efficiency and
thoroughness, Fulfillment of al. requested programs should reduce the
number of people unnecessarily warned by 25 to 50 percent, the hurricane
death total by 50 percent, and property damage by 25 percent.

Tornadoes and Severe Local Storms ‘

Tornadoes which average 659 annually also cause hund-eds of millions &£
dollars in property damage and kill an average of 114 persons. Because
tornadoes develop rapidly, have a short duration, and are difficult to
forecast, and because they are very destructive, neither the evacuation of
warning areas nor the building of tornado proof homes is a practical means
for reducing the damage and deaths they cause.

Planned operational and research programs are expected to lead to the
development of a means of uniquely identifying and tracking tornadoes by
radar or other instrumentation to improve the accuracy of warnings and
‘more accurate forecasting techniques to reduce the size of tornado watch
areas from the present average cf 27,000 square miles.

Reduction of the size of tornacdo watch areas will correspondingly reduce
the number of people unnecessarily warned. Similarly, the effectiveness //7139
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with which tornadoes are detected by spotrters or uniquely identified by
radar or other instrumentation, and the degree to which communities and
individuals are prepared to react promptly and logically to warnings, will
correspondingly recuce the annual death total from tornadoes.

Procurement of single sideband emergency cemmunications units and power
generators will help NWS offices to continue to collect data, operate equip—-
ment such as radars and disseminate severe weather information when com-
mercial communications and power facilities are disrupted, thereby assuring
the continued flow of warning information. '

Severe Winter Storms

An average of one to two severe winter storms impact the United States each
month from November through March. The Average annual death toll is 88.
While property damage may not be as great as in some hurricanes and
tornadoes, accumulated economic losses car be enormous as large areas, in-
cluding one or more metropolitan areas, are¢ paralyzed by heavy snow or ice
storms. All transportation modes are restricted, public utilities become
overloaded, communications are disrupted, and public safety and law
enforcement capabilities become overtaxed. Lost productivity associated
. with transportation tie-ups in only one metropolitan area can be quite
significant. * ‘

Early and accurate warning information can be useful for alerting public
officials, snow plow crews, and power line and communication line repairmen,
all of whom can use warning information to help prevent a complete paralysis
of the affected area.

Warnings are esvecially useful to agricultural interests, particularly
stockmen, who must take protective measures for farm animals.

River and Flash Floods

Approximately 10 million people in flood plains and 36 million in urban
areas arve affected directly or indirectly by flood events. In the 1972
Hurricane Agnes floods 122 lives were lost and property damage totaled

$3.5 billion. Annual national flood damages were estimated at one billion
dollars per year by House Document 465 in 1966. Inflation, plus additional
construction in the flood plains, raised this average figure to $1.5 billion
to $2 billion by 1971 as shown in the Disaster Preparedness report to
Congress prepared by OEP in compliance with PL 91-606 (January 1972).

The benefit-cost ratioc from the river and flood warning program has been
consistently estimated to be 15 to 1 or better over many years. In
Operation Foresight, 1969, estimated savings were $230,000,000 according

to the Corps of Engineers. Such large savings are unique but indicative of
the savings that can accrue by use of a timely warning service. A recent
study by Dr. Harold J. Day confirms this view. This is illustrated in the
accompanying chart.
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The flash~flood warning program was formalized in states along the East
Coast in Fiscal Year 1971 and is geared to warning times that are short.
The program is primarily cimed at saving lives, although it is often pos-—
sible to save valuable and easily movable property.

Earthquakes

The occurrence of a great earthquake such as the 1964 Alaskan or 1906 San
Jrancisco earthquakes in a boavily senulated region of the U.S., represents
the greatest single natural C(isaste- that could occur. Some of this Nation's
leading earthquake experts feel that deaths in the thousands and damage in
the 520 to S50 billion rarge cruld 1reg’s,  They feel that the risks are
predat tor such earthquake: withia Lo newe 10 to 30 vears especially along
the San Andreas Fault.,

Altinomeh warniongs are not noo T 0. ., the potential devastation could be
substantially reduced througl vui'ne . ity studies and consideration of
arthquake risk in land use planting, and through development of informa-
tion for the establishment of buildi .- codes to improve the earthquake
damage resistance of structures. The apwlization of risk maps, data on the
resbonse of structures to earthquak:c, a wamage loss estimates produced
by enpineering seismologyv programs ~il. contribite to cost-effective land
us2 plarnine for urban development  nriper design of new structures, and
streagthening of unsafe existing s:ruciires.

Succeess in the development of earthquake prediction technology could lead
Lo many ~teps to protect the public., For example, water levels in critical
reservoivs could be lowered; public utilities could be put on alert to
contend with ruprured water and gas mains, fallen wires and other threats:
particularly hazardous buildings could be evacuated.

Tsunamis

In the Tsunami Warning Svstem automation of observatioas and speed—-up of
communications whould lead to the issuance of a tsuuami watch in less than
S0 minuntes alfter an ecarthquake anvwhere in the Pacific and to the detection
of a tsunani within 1 to 2 hours af:-r its generation. This will permit
earlier issuance of warnings and earlier protective actions by the general
public.

Five Yeather

According to estimiates from the Department of Agriculture, Forest Service,
the value of U8 fire weather forecasting and warnings to- the success of
their Yire suppression activities and related costs is placed at better
than a 3:1 benefit/cost ratio. In addition, when the value of the sub-
stantive reduction in acreage hurned because of weather support is added,
the above ratio increases dramatically.

Aonet dveraie savings of around 30 million dollars has been estimated if
the National Fire “cather Service Plan is expanded. This would also reduce
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the loss of life and fire danger to communities, increase the national supply

of timber while maintaining and improving the forest environment, and reduce

erosion damages and the incidence of floods while lessening the threat of
serious smoke pollution in nearby population centers.

VARMING NISSEMINATION

Improvement in the early availabilitv of weather warning information to

"more people- through extension of current dissemination capabilities and

development of new systems will be a major factor in providing 1ncreaaed
benefits through natural dlSch81 warnlngq

"NWWS will be 1mplemented completelv or in part in 30 states by the end of

Fiscal Year 1973. Fxransion to the remaining stafes in the conterminous. - |
U.S. would increase the access of millions of people to warning services
via the mass media.

Future use of cable television systems, some of which are capable of devoting
one entire channel to the disnlav of the latest weather information including
watches and warnings, will expand the continuous availability of such warning
information to a growing .audience that now includes millions of viewers.

The establishment of VHF-F'1 radio continuous weather forecast facilities
including tone alert capabilities will increase the portion of the public
to which this direct "on demand" discemination is available from about 357
te 827 in 1978,

The planned implemcntation of automatic recorded announcements via tcelephone
will increasec the capabilitv to provide tailored forecasts and warnings on a
"demand' basis from 407 of the population in 1972 to 907 in 1977.

The De.ision Information Distribution Svstem (NINS). if fully implemented,
could provide un to 977 geographical coverage in the conterminous United
States for voice messages.

COMMUNIITY PREPAREDNESS

Natural disasters cause numercus deaths and large economic losses eacn year.
However, their impact can be greatly mitigated by comprehensive preparedness
planning at the State and community levels and by appropriate training and
public education profranms.

Responsible authorities must have actior plans for making prompt decisions
on the basis of warning messapes received and for putting these decisions
into action: also, the warning channels and messages must be understood and
used if bhenefits are to be derived.

Responsible authorities can also mitigate losses through the use of
vulnerahility assessment infoarmation in communLty planning: for examnle,
land use, and building codes.

117

155



O

ERIC

Aruitoxt provided by Eic:

The community preparedness meteorologists acsigned to WSFNs will: identify
the weather disaster potential in their areas of resporsibility. undertake a
broader campaign to educate the public as to how to effectively protect

their lives and nroperty against weather disasters; assist the NDCPA On-Site
Assistance effort in developing community weather disaster preparedness
plans and in encouraging the use of drills to keep plans viable; and promote
courses on natural disasters in all state and local departments of education.

Disaster surveys have repeatedly shown that communities with good prepared-
ness plans and a well-informed population sustain fewer casualities and
often less damage than the unpreparad. The assignment of community
preparedness specialists to all WSFn to work in conjunction with the DCPA
On-Site Assistance effort will bring about the organization of severe storm
spotter networks and community preparedness plans in all commurities. By
temporary mobility assignments, these specialists will alleviate the work-
load at other NWS stations not manned for coping wiih hurri:anes, winter
storms, and flood situations.
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‘Annex | - Roles of Federal Agencies \

This section contains a brie’ description of the role of each agency that
participated in preparation of the Plan. The functions discussed are
limited to those relating to 'iatural Disaster Warnings and Preparedness

Office of Telecommunications Policy

The Office of Telecommunications Policy (NTP) is the Executive agency

. responsible for overall supervision of national communications matters. It

coordinates the planning and evaluates the operation of the communication
activities or the executive branch. This includes the establishment of
policies and the setting of standards for federal communications systems and
overall guidance of federal research and develonment efforts. It is
responsible for administering the nations communications resources in an
emergency. This includes responsibilities for exercise of the President's
war powers in the communication field.

In November 1971, OTP, with the assistance of NOAA and other agencies,
completed a review of policies and programs for the use of telecommunications
to provide the public with warning of an eremy attack or of natural disasters.
At that time, DTP issued the National policy for the use of telecommunlca—
tions to warn the general public.

_National Oceanic and Atmospheric Administration

The National Oceanic and Atmospheric Administration (NOAA) is responsible
for monitoring and issiing forecasts and warnings of meteorological and
hydrologic phenomena and conditions that affect the Mation's sdfety, welfare,
and economy: and for detecting, measuring. and reporting seismic phenomena
of destructive proportions. To carry out these responsibilities, NOAA has
developed and operates extensive systems for the observarion, analysis, and
forecasting of natural environmental phenomena including hazards and
dissemination of forecasts and warnings. In addition, NOAA maintains a
complex of laboratories to conduct research and development in order to
improve the effectiveness of its various service programs. A major goal of
NOAA is to achieve maximum effectiveness of its warning and preparedness
programs directed toward mitigation of the effects of natural disasters. _
The MNational Oceanic and Atmospheric Administration also has a primary '
interest in weather modification research as a means to mitigate the impact
of severe local storms, extra-tropical cyclones and hurricanes, and to
augment precipitation through the modification of tropical cumulus clouds.

Department of Agriculture, U.5. Forest Service

The basic authority for the activities which the Department of A&rlculture
(Forest Service) carries on in warnings and predictions of extreme fire
danger and fire weather, and the warning; of avalanche hazard arises from
Congressional authorization. This mission includes the responsibility

for the security of the market and vthzr values of the land resources,
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as well as the responsibility for the general safety of persons residing on
or utilizing the National Forests. The responsibility of the Fcrest Service
for safecty of persons and the security of property on non-Federal and non-
public lands within the 'lational Forest boundaries is covered by individual
cooperative agregménts with States or other governmental or private agencies
as appropriate in each case. The disaster related functions of the Forest
Service are primarily in fire contrel and suppression and actions to
mitigzte the hazards of snow and ice avalanches in parks and nublic lands.

Department of the Intericr

The basic responsibilities of the U.S. Geological Sutvey (USGS) are the
classification of the public lands and examination of the geological
structure, mineral resources, and products of the national demain. The USGS
makes topographic surveys; geologic and mineral resource surveys; surveys,
studies, and research in soil erosion and the preventive measures needed;
geological and economic maps illustrating the resources and classification
of the lands; and reports on general and economic geology and paleo:utology.
Water resources activities include surveys in arid regions, reservoir sites,
gaging of streams for irrigation,-publication of reports on stream gaging,
water utilization and water supply and the acquisition of lands for use in
gaging streams and underground water resources. Floods, droughts, and land-
slides and related terrain instabilities are included as integral parts of
the investigation programs in geology and hydrology. Earthquake and
volcanic phenomena are investigated as dynamic manifestations of geologic
processes and principles important to the fundamental understanding of the
earth and application of this understanding to the solution of practical
problems.

The Bureau of Reclamation, as Tnterior's principal water resources manage-
ment and development agencv, has primary interest in the area of precipi-
tation management, and conducts a comprehensive research program to develop
cloud seeding techniques which can be utilized tc augment water supplies,
particularly in water-short areas of the Natioa. Project Skywdter, as the
program is known, successfully conducted emergency drought seeding projects
in fexas, Oklahoma and Arizona Jduring 1971 at the request of the Governors
of those states and under the auspices of the 0ffice of Emergency
Preparedness.

The Bureau of Land 'lanagement has basic responsibilities related to manage-
ment and pretection of certain public lands. With the assistance of the
Bureau of 1'.5, Forest Service, BLYM has utilized weather modification tech-
nology ‘n an effort to suppress [orest fires in Alaska by both augmenting
precipitation and by suppressing lightning. )

Fnvironmental Protection Agency

The Environmental Protection Agency is not directly involved in natural
disaster detzction, warning and prediction but does have responsibilities

in monitoring and control of pollution in the atmosphere and water resources
of our nation. 1In response to Section 303 of the Clean Air Act, EPA
organized the "rergency Operations Control Center to monitor air quality and
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meteorblog;cal conditions throughout the Nation in order to detect air pol-
lution episcde situations brought on by stagnant meteorological conditions.
EPA's water programs have played a major*role in Agency natural disaster
activities, although the Agency's participation involves preparatiu: and
response’ rather than prediction and warning activities.

Mational Science Foundation

/
The National Science Foundation (NSF) was established to promote the progress
of science and to advance the national health, prosperity and welfare. Under
the principal provisions of the NSF Act, the Foundation is authorized and
directed to initiate and support tasic scientific research and programs to
strengthen scientific research potential in the mathematical, physical,
medical, biological, engineering, social, and other sciences through
contracts or other arrangements; to initiate and support scientific research
including applied research, at academic and other non-profit ins<ituctions
and, at the direction of the President, support special applied research at
other organizations. The NSF supports a considerable amount of both basic
and applied research in the areas of natural -disaster.

National Aeronautics and Space Administration

The National Aeronautics and Space Administration (NASA) has broad responsi-
bilities for research and the development of technology for use in space and
the maintenance and operation of space flight launch facilities, In support
of the National requirements for application satellites, NASA has overall’
responsibility for research and deve lopment of total systems and specific
resvonsibility for definition and development of the space segments of each
system.

On January 5, 1973, NASA announced its intention to reduce its overall
program. The f(l'lowing excerpts from its News Release MNo. /3--3 pertain o
the Communications Program reductions:

NASA is starting tcday to make & number of pregram reductions to adjust its
activities in space and aeronautics to a lower spending level. These re-
ductions are necessary as part of all the actions required to reduce total
Government spending to the $250 billion target set by the President for
Fiscal Year 1973.

NASA has been the catalyst in bringing into being a commercially viable
communications satellite business. The technology of communigatiors
satellites is being developed further with the flight testing of ATS-F
(4Applications Technology Satellite) now scheduled for 1974. Further advances
in satellite communications research and development can be accomplished by
industry on a commercial basis without Government support. NASA will,
therefore, phase out of its in-house and contracted communications satellite
work, and will cancel ATS--G which is just now getting underway as a follow-
on to the ATS-V projoct.
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Department of Defense; Defense (Civil Preparedness Agency

"he mission of the Defense Civil Prevaredness Agency as established by DOD
Directives includes "Provide natural disaster DPreparedness planning assist-
ance to State and local govermments in accordance with agreements between
the Director, DCPA, acting on behalf of the Secretarv of Defense, and the
Nirectcr, Office of Emergency Preparedness (OEP) and other Government de-
nartrants and agencies and in consonance with policyv guidance provided by
the Director, Nifice of Emergency Preparedness, with specific responsi-
.hilitles for a program to utilize and make available the civil defense
communications system for the purpose af disaster warnlngc and programs to
provide planning assistance to State an& local governments in their develop—
ment of natural disaster preparedness plans and capabilities. -

Department of Defense; (Corps of Engineers

The Armyv Corps of Engineers is not directly involved in natural dicaster
detection, warning, and prediction but does have statutory responsibility
and authority for emergency {lood control activities including flood
emergency prenarations, flood-fightiang, and rescue work during the period

of actual emergency, and post flood repair and restoration of flood control
works. Also, the Corps conducts river, lake, and tidal flood plain informa-
tion studies, and compilation and dissemination of information c¢n floods

and flood damages. In accoir-lance with various congressional acts, the Corps
also constructs, maintains, and operates projects in the primary interests
of flood control and navigation, some ~f which incorporate hydroelectric
poweyr generation. The Corps maintaing close coordination and cooperation
with eother Federal agencies concerned, inciuding many cooperative jcint
activities,

Nepdrtment of Transportation

The Department of Transportation has no formal system f{or forecasting and
warning the public on natural disasters. However, through the -radar and
communicationa systems of the FAA and USCG the Department has a potential

capahility, Thgs potential is available and is used as necessary or upon
request of local aythorities. '
- The Denartment o! Transportation participates 1n damage assessment on

transportation systens and facilities damage when such occurs. Reports are
prepﬁfcd hv rield agencies of the Department under the coordination of the

DOT Regilonal Fmergency Transportaticn Coordinators and forwarded by them to
the Office of the Secretarv,

Yational Communicotions Sestem (00S)

The XNational Commun.cations Svstem (N(C5) is a confederation of Federal
Nenartments and Agencies established bv a Presidential 'lemorandum of 21
August 1963, This memorandum,ntntes: "The objective of the 1CS will be to
provide necessarv communications for the Federal Government under all con-
ditions ransing from a normal situation to national emergencies and inter-
national crisis including nuclear attach.” The Secretary of Defense acts



’ '
as .the Executiwe Agent of the NCS and has delegated the responsibility of
achieving the overall objective to the Manager, NC5. Included in the broad
mission of the N S,is the responsibility to support the Office of Fmergency
Brgparedness’(OEi) in natural disasters through the application of the
communications'gssets of the NCS Operating Agencies. The NCS is also respon-
sible for plannZ;g, at the National level and within each OEP Region, for
emergency communications support in natural disasters. Specific support
actions are defined in the NCS Plan for Communications Support in Natural
Disasters, dated March 1971. . ~

Pl

|

//;hé/;irector advises and assists the President in the formulation, develop-
ment, and coordination of national civil emergency preparedness objectives,
plans, and programs. He also represents the President in fostering State

and local participation in emergency preparedness programs.

S
:Officeof Emergency Preparedness

The Director administers the President's Disaster Assistance Program and
Disaster Relief Fund and coordinates the assistance efforts of Federal
Departments and agencies during major disasters. He also initiates, on
behalf of the President, disaster preparedness efforts by the Federal
Government.
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